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1  INTRODUCTION 


It  is  now  well  established  that  long  range  transport  followed  by  deposition  is  a 
major;  and  may  be  the  predominant  pathway  for  the  entry  of  toxic  substances  to 
the  Great  Lakes.  Since  1987,  polychlorinated  biphenyls  (PCB),  selected  chlorinated 
pesticides  and  trace  metals  have  been  monitored  in  the  Ontario  Ministry  of  the 
Environment  Toxics^  Deposition  Network  centred  on  the  Great  Lakes.  More 
recently,  the  target  list  has  been  expanded  to  include  dibenzodioxins  and 
dibenzofurans  (PCDD/PCDF)  in  precipitation  and  PAH  in  air  samples  and 
methods  are  being  developed  for  many  of  the  non-chlorinated  pesticides. 

This  report  documents  the  current  status  of  instrumentation,  sample  handling  and 
collection  procedures,  and  the  field  data  reporting  and  documentation  requirements 
to  monitor  for  all  the  target  substances  except  trace  metals.  The  instruments  and 
sampling  methods  for  trace  metals  are  described  in  detail  in  the  APIOS  Deposition 
Monitoring  Program  Technical  and  Operating  Manual  ,  MOE  Report  #  ARB-082-87- 
AQM  (Bards wick,  1987)  and  are  not  reiterated  here. 

The  manual  has  been  prepared  to  guide  'field'  personnel  in  carrying  out  their 
respective  duties  and  responsibilities.  It  is  not  intended  to  replace  adequate 
operator  training  in  these  procedures. 

The  specific  objectives  of  these  procedures  are  to  ensure  that: 

representative  air  and  precipitation  samples  are  collected, 

sample  quality  and  integrity  is  maintained  for  chemical  analysis, 

sampling  procedures  are  consistent  and  reproducible  at  each  site, 

sampler  downtime  is  minimal  and  no  samples  are  missed, 

all  primary  and  ancillary  field  data  are  collected  and  documented. 

Development  of  the  sampling  procedures  was  based  on  guides,  journal  articles, 
reviews,  internal  correspondence  and  the  experience  of  network  operatives.  The 
procedures  are  designed  to  include  specific  quality  control  checks  and  are  to  be 


defers  to  all  compounds  monitored  including  trace  metal  as  well  as  organics 
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supplemented  with  an  adequate  program  of  quality  assurance.  Network  quality 
assurance  and  quality  control  are  described  fully  in  the  Toxic  Deposition 
Monitoring  Program  Quality  Assurance  Plan  ,  Report  No.  ARB-060-90  (Ministry  of 
the  Environment,  1990). 

Each  section  and  chapter  can  be  referred  to  independently.  The  text  is  designed 
so  that  revisions  and  improvements  to  sampling  methodology  may  be  readily 
incorporated  into  the  body  of  the  manual  wi^  a  minimum  of  disturbance  to  the 
remaining  text. 

1.1     Explanation  of  Terms 

Henceforth,  the  term  'field  sample  collection  da/  may  be  referred  to  as  a 
'changeover'  day.  Both  expressions  are  appropriate.  It  is  important  to  note  that  as 
expressed  within  this  manual,  the  term  'changeover'  embraces  the  collection  of 
exposed  (or  'active')  samples  followed  by  the  installation  of  fresh  'clean'  samples. 

The  term  'organics'  is  used  throughout  the  manual  as  a  generic  expression  for  the 
entire  complement  of  organic  'compounds'  which  are  monitored  in  the  network. 
Pesticides  are  chlorinated  compounds  which  have  herbicidal461  or  insectiddal 
properties.  Individual  compounds  are  not  expressly  referred  to  unless  their 
identification  requires  specific  procedures  (e.g.  PCDD/PCDF).  The  abbreviated 
expression  'RFA/Field  sheef  is  used  throughout  the  manual  in  place  of  'Request 
for  Analysis  and  Field  Information  Sheef  (see  chapter  7.0).  The  term  'jug 
sampling'  expressly  refers  to  the  direct  collection  of  unfiltered  precipitation,  a 
method  being  evaluated  for  the  collection  of  PCDD/PCDF.  'Cartridge  sampling'  is 
the  term  used  to  describe  the  method  whereby  filtered  precipitation  is  passed 
through  an  XAD-2  resin  column  'in  situ'  and  the  resin  submitted  for  analysis. 
HiVol  is  used  throughout  the  text  as  an  abbreviated  expression  for  'high  volume 
air  sampler'.    'Site  Operator'  is  the  person  actually  performing  sample  changeover. 
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2        CHLORINATED  COMPOUNDS  IN  PRECIPITATION 

This  chapter  describes  the  equipment  and  procedures  to  sample  for  most 
organochlorines  in  precipitation.  Note  that  sampHng  for  PCDD/PCDF  in 
precipitation  is  discussed  in  a  separate  chapter  (Chapter  3).  This  is  because  the 
protocol  to  sample  for  PCDD/PCDF  differs  from  that  described  in  this  chapter  in 
several  important  areas,  although  it  is  similar  in  most  respects. 

2.1     Instrument  Description 

Precipitation  inputs  of  organochlorine  pesticides  and  PCBs  are  assessed  over  28 
days  with  automated  M.I.C.  Type  B  wet  only  collectors  produced  by  MIC  Co.  in 
ThomhiU,  Ont.  (Figure  2.1).  The  MIC  collectors  are  equipped  with  a  square 
Teflon-coated,  stainless  steel  fuimel  to  collect  precipitation. 

A  stainless  steel.  Teflon  coated  hood  completely  covers  the  collection  surface 
between  precipitation  events.  The  hood  opens  to  expose  the  funnel  during  events. 
A  Teflon-coated,  polyurethane  foam  gasket  attached  to  the  underside  of  the  hood 
forms  a  tight  seal  between  the  top  of  the  collection  vessel  and  the  underside  of  the 
hood  to  prevent  sample  contamination,  eliminate  dry  deposition  collection  between 
events  and  reduce  sample  evaporation. 

A  moisture  sensor,  consisting  of  2  exposed  faces  tilted  at  20°  from  the  horizontal 
is  held  by  an  arm  sUghtly  above  and  0.5  m.  to  the  side  of  the  sampler.  The 
sensitivity  of  the  sensor  grids  is  adjusted  to  220  K  ohm  and  the  delay  time  is  set 
at  1  minute  30  seconds.  The  sensing  faces  are  slightly  heated  to  ensure  response 
during  cold  temperatures  and  snow-fall  events. 

The  electronics  and  the  motor  are  enclosed  in  a  small  compartment  under  the 
horizontal  surface  adjacent  to  the  funnel.  This  surface  is  covered  by  a  stainless 
steel  screen  designed  to  eliminate  rain  splash  into  the  funnel.  The  motor  turns  a 
chain  which  rotates  a  shaft  to  which  the  hood  arms  are  attached.  An  adjustable 
limit  switch  is  set  at  the  maximum  rotation  of  this  shaft  to  open  a  circuit  and  stop 
the  hood  movement  when  fully  open.  The  motor  compartment  cover  and  splash 
saeen  are  affbced  to  the  sampler  by  4  bolts  which  must  be  removed  to  gain  access 
to  the  motor  and  electronics.     An  on/off  toggle  switch  is  located  on  the  forward 
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vertical  surface  of  the  motor  box. 

The  legs  and  chassis  of  the  sampler  are  constructed  of  0.3  an  cast  aluminum. 
With  the  cover  closed,  sampler  dimensions  are:  1.5  m  high  x  1.0  m  long  x  0.5  m 
wide.  The  lower  part  of  the  sampler  is  enclosed  by  an  insulated,  stainless  steel 
shelter.  The  shelter  is  equipped  with  a  double-hinged  door.  During  warm 
weather  this  door  is  replaced  by  a  screen  to  reduce  internal  heating  of  the 
cartridge  compartment. 


2.1.1  Shelter  Modifications 

Minor  modifications  to  the  stock  sampler  are  required  for  winter  operation. 
Essentially,  each  sampler  is  insulated,  sealed  and  heated  to  eliminate  cartridge 
breakage  due  to  winter  freezing  and  minimize  temperature  variations  inside  the 
sam.pler.  The  funnels  are  individually  heated  during  cold-weather  sampling  with 
thermostatically  controlled  thermofilm  coated  onto  the  undersurface.  This  ensures 
that  snow-melt  is  completely  collected  and  does  not  remain  in  the  funnel  for  an 
appreciable  lengtii  of  time.  The  internal  cartridge  compartment  is  warmed  by  a 
thermostatically  controlled  heater  (5-10  °C)  during  cold- weather  sampling. 

Obtain  the  following  materials: 

1  4'x8'  sheet  of  styrofoam 

1  tube  of  dear  silicone  seal 

5  2"  squares  of  velcro 

1  tube  of  Krazy  glue 

2  sheets  of  thermofilm 

1  thermostat  for  thermofilm 

24"       irisulated  wire  (16-18  gauge) 

To  insulate  the  shelter: 

Remove  the  bolts  attaching  the  motor  compartment  to  the  sampler 
housing.  Lift  the  motor  compartment  off  the  housing  and  place  it  to 
one  side.  Take  care  that  the  power  cord  on  the  bottom  of  the  motor 
compartment  is  not  damaged  by  resting  it  on  the  ground. 

Glue  1"  to  2"  thick  styrofoam  onto  the  interior  walls  (including  the 
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dcxjr)  and  floor  of  each  MIC  Type  B  shelter  with  silicone.  Do  not  use 
contact  cement  or  other  glues  as  they  may  react  with  the  styrofoam 
and  cause  sample  contamination.  Ensure  that  the  styrofoam  does  not 
inhibit  door  movement. 

To  install  the  thermostat  and  heat  the  fuimel  collection  surface: 

Remove  the  4  screws  holding  the  motor  compartment  cover  in  place. 
Remove  the  cover.  Firmly  attach  a  single  pole,  double  throw 
thermostat  onto  the  base  of  the  MIC  B  motor  compartment.  Ensure 
that  the  thermostat  placement  does  not  interfere  with  opening  and 
closing  of  the  hood. 

Locate  the  thermostats  temperature  sensitive  bulb  outside  the 
compartment  in  order  to  ensure  thermostat  response  to  external 
temperature  changes.  If  necessary  drill  a  hole  to  pass  the  bulb 
through  the  side  of  the  compartment.  Set  the  thermostat  response 
temperature  to  10°C. 

Remove  the  saews  holding  the  funnel  in  place.  Lift  the  funnel  out 
and  turn  it  over  so  that  the  funnel  outlet  is  pointing  up. 

Connect  two  sheets  of  thermofilm  with  a  6"  length  of  16-18  gauge 
shielded  wire.  Solder  the  wire  to  the  thermofilm.  Solder  a  wire  lead 
to  each  sheet  of  thermofilm.  Each  wire  lead  must  be  long  enough  to 
reach  the  thermostat  installed  inside  the  motor  compartment. 

Attach  the  connected  sheets  of  thermofilm  to  the  underside  of  the 
funnel  with  silicone.  Secure  the  edges  of  the  thermofilm  heating  pads 
to  the  underside  of  the  funnel  with  duct  tape. 

If  necessary,  drill  a  small  hole  in  the  base  of  the  motor  compartment 
to  pass  the  wire  lead  from  the  thermofilm  through  to  the  thermostat. 

To  wire  the  thermofilm  to  the  thermostat 

Connect  one  lead  directly  from  the  thermofilm  to  the  blue  screw 
(open-on-rise)  on  the  thermostat  in  the  motor  compartment.  Connect 
the  second  thermofilm  lead  to  the  bridge  where  the  internal  heater 
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lead  and  white  lead  from  the  power  cord  connect  in  the  motor 
compartment. 

Run  a  third  wire  to  the  red  screw  (common)  on  the  thermostat  from 
the  bridge  at  the  point  where  the  motor  fuse  lead  and  black  lead 
connect. 

To  install  the  Teflon  hood  gasket  onto  the  underside  of  the  hood: 

Glue  the  Velcro  pads  onto  the  underside  of  the  instrument  hood 
with  Krazy  glue  to  match  the  pads  already  attached  to  the  Teflon 
gasket.  These  should  secure  the  Teflon  gasket  in  place  except  when 
the  gasket  is  removed  to  be  replaced. 

2.2     Sampling  Train  Description 

Dissolved  and  particulate  spedes  in  rain/snow  are  collected  and  composited  over 
multiple  events.  The  chlorinated  pesticides  and  PCB  are  coUected  on  an  'in  situ' 
gravity  fed  XAD-2  resin  adsorbent  column.  A  glass-fibre  particulate  filter  is 
located  upstream  of  the  resin  column.  Trapping  of  the  organic  content  on  the 
resin  helps  to  minimize  losses  by  volatilization  and  also  provides  a 
"preconcentration"  step  for  analysis. 

The  individual  components  of  the  sampling  train  are  described  proceeding  in  the 
direction  of  flow.  Illustration  of  the  cartridge  and  filter  set-up  are  provided  in 
Figures  2.2  and  2.3. 


2.2.1  Collection  Funnel 

The  funnel  is  0.46  m  on  a  side  with  0.30  m  deep,  vertical  sides.  The  collection 
surface  area  is  about  0.21  ml  The  funnel  slopes  about  20°  from  the  base  of  each 
side  towards  a  2  cm  wide,  circular  drain.  The  relatively  large  collection  surface 
permits  the  collection  of  the  large  precipitation  volumes  (greater  than  10  1)  needed 
to  detect  the  low  concentrations  of  organics  present  in  precipitation.  The  collection 
surface  of  the  fimnel  is  coated  with  Teflon  (0.076  cm)  to  minimize  contamination 
and  adsorption  by  fine  particulate  matter  to  the  collection  surface. 
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2.2.2  Funnel  Adaptor  Components 

The  outlet  of  the  collection  funnel  is  internally  threaded  to  receive  the  Teflon  6" 
extender  tube.  The  Teflon  extender  is  custom  machined  from  1  3/8"  extruded 
Teflon  rod  and  is  used  to  increase  headspace,  improve  flow  and  act  as  a  reservoir 
to  keep  the  particulate  filter  moist.  Moulded  rod  is  not  used  because  of  greater 
difficulty  in  machining  it. 

The  bottom  of  the  extender  is  externally  threaded  to  fit  into  the  Teflon  funnel 
adaptor.  The  Teflon  adaptor  is  custom  machined  from  extruded  Teflon  rod  1  5/8" 
in  diameter.  One  end  of  a  male  valve  adaptor  threads  into  the  funnel  adaptor. 
The  other  end  of  the  male  valve  adaptor  threads  into  a  Teflon  flow  cut-off  valve 
(flow  control  spigot).  The  flow  control  spigot  is  used  to  stop  passage  of  the 
precipitation  through  the  sampling  train  and  permit  filter  replacement  even  when 
the  collection  funnel  is  full. 


2.2.3  Particulate  Filter 

The  Nacom  filter  pack  threads  into  the  bottom  of  the  flow  control  spigot  (1/4" 
NPT).  The  particulate  filter  is  a  Gelman  Sciences  Type  A-E  47  mm  glass  fibre 
filter  which  is  soxhlet  washed  to  ensure  that  the  filter  is  not  contaminated  with 
organics.  To  improve  particulate  distribution  over  the  filter  surface  and  reduce 
clogging,  the  filter  pack  fitting  above  the  filter  disc  is  machined  out  to  provide 
greater  headspace.  A  Teflon  column  adaptor  connects  the  filter  pack  with  the 
glass  collection  column. 

2.2.4  Collection  Column 

The  collection  column  is  borosilicate  glass  with  a  300  mm  effective  length,  and  a 
15  mm  internal  diameter  with  internally  threaded  ends.  A  Teflon  bottom  drip 
adaptor  with  a  flow  regulator  valve  is  screwed  into  the  downstream  end  of  the 
column.  The  flow-regulator  valve  is  completely  dosed  during  shipping  or 
handling  and  completely  open  during  sampling. 
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The  adsorbent  surface  consists  of  approximately  25  g  (70  mm  bed)  of  soxhlet 
washed  XAD-2  resin  beads,  stored  in  methanol.  The  resin  is  added  to  the  column 
at  the  laboratory  as  a  methanol  slurry.  Glass-wool  plugs  are  located  upstream  of 
the  resin  bed  to  remove  particulate  matter  and  to  hold  the  resin  in  place.  A 
screen  in  the  bottom  drip-adaptor  prevents  any  loss  of  the  resin  beads  through  the 
downstream  end  of  the  column. 


2.2.5  Flow  Control 

The  precipitation  effluent  feeds  from  the  collection  column  through  Teflon  tubing 
which  leads  from  the  bottom  drip  adaptor,  up  through  a  loop  above  the  filter  pack 
at  the  base  of  the  collection  funnel  and  ends  at  the  mouth  of  the  large  effluent  jug, 
at  a  level  slightly  below  the  filter  pack.  The  Teflon  tubing  has  an  internal 
diameter  of  1/16",  with  0.03"  thick  walls  and  is  about  4'  in  length.  The  tubing  is 
looped  above  the  filter  pack  to  create  a  hydraulic  head  keep  the  filter  moist  and 
eliminate  bubbles  developing  in  the  fittings  at  the  upper  end  of  the  sampling  train. 

2.3     Changeover 

This  section  describes  the  procedures  to  collect  exposed  cartridges  and  filters  and 
replace  them  with  fresh  cartridges  and  filters.  The  term  'changeover'  covers  both 
the  collection  of  active  samples  as  well  as  the  installation  of  fresh  'clean'  samples. 
Changeover  occurs  only  at  pre-scheduled  28-day  intervals  and  always  falls  on  a 
Tuesday.  Changeover  should  be  started  on  each  scheduled  Tuesday  as  early  as 
possible,  preferably  at  Sam. 

Handling  of  filter  packs  as  well  as  the  entire  organics  in  precipitation  changeover 
procedure  should  be  performed  with  clean,  bare  hands  or  while  wearing  cotton 
gloves.  Under  no  circumstances  should  changeover  be  performed  while  wearing  plastic 
gloves. 

2.3.1  Preparing  for  Changeover 

In  preparation  for  changeover  the  shipping  technician  will  pick  up  all  precipitation 
cartridges  from  the  laboratory  and  ship  them  to  each  site  at  least  one  week  prior 
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to  changeover.  After  shipping  the  fresh  samples  the  shipping  technician  will 
contact  each  site  operator  no  later  than  the  Friday  before  changeover  to: 

confirm  that  the  cartridges  and/or  jugs  have  arrived  in  good 
condition, 

ensure  that  the  site  operator  has  sufficient  supplies,  materials  and 
equipment  on  hand  to  perform  sample  changeover, 

ensure  that  the  site  operators  have  adequate  filters  on  hand  to  re-load 
filter  packs  for  changeover  and  replace  filters  in  the  field  when 
clogged. 

To  prepare  for  Organics  in  precipitation  changeover  the  site  operator  must  prepare 
all  supplies  and  materials  required  for  the  organics-in-predpitation  sample 
changeover  and  to  perform  any  maintenance  required  (see  chapter  5),  and  dean 
and  load  filter  pack(s)  (see  sections  2.3.1.1,  2.3.1.2  and  2.3.1.3).  If  supplies  are 
needed,  the  site  operator  must  contact  the  shipping  technidan  in  advance  for 
replacements  to  be  delivered  in  time  for  changeover. 

The  list  of  materials  required  to  collect  an  exposed  cartridge  and  filter  and  replace 
them  with  fresh  samples  are: 

3  clean  Teflon  squeeze  bottles 

3  full  Winchesters  (methanol,  acetone,  distilled /deionized  H^O) 

1  Clean  PCB  bottle  to  collect  final  rinse 

1000  ml  graduated  cylinder 

glass  funnel 

Hand  pump 

Kimwipes 

aluminum  foil 

small  brush  (to  dean  funnel  opening) 

cotton  gloves 


2.3.1.1  Unloading  Filter  Packs 


Lay  dean  sheet  of  aluminum  foil  on  clean  working  surface. 
Grasp  filter  pack  with  the  side  marked  'IN'  facing  up.     Twist 
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grey  locking  ring  to  open  the  active  filter  pack.  Lift  upper 
portion  of  fUter  pack  off  and  place  to  one  side. 
Remove  the  filter  from  lower  portion  of  filter  pack  with  Teflon- 
coated  tweezers  and  place  the  filter  on  the  clean  sheet  of 
aluminum  foil.  Ensure  the  dirty  side  of  the  filter  faces  up. 
Fold  the  aluminum  foil  in  half  so  that  the  crease  crosses  under 
the  middle  of  the  filter  and  the  filter  doubles  over  on  itself 
inside  the  aluminum  foil.  The  dirty  side  of  the  filter  must  be 
on  the  inside  of  the  folded  filter.  Fold  the  foil  envelope  edges 
to  seal  the  filter  within  and  attach  a  blank  label  to  the 
aluminum  foil  filter  packet. 

Write    on    the    label    the    'Filter    Type'    (i.e.    Active    Filter    or 
Handling  Blank  Filter),  Date  of  Collection  and  Site  Name. 
Place  the  packet  containing  the  filter  in  a  clean  whirl-pak  and 
seal. 


2.3.1.2  Cleaning  Filter  Packs 


Separate  the  dirty  filter  pack  components.  Wash  and  scrub  the 
filter  pack  parts  with  soap  (Alconox)  and  water.  Remove  all 
visible  dirt.  Rinse  each  filter  pack  part  with  methanol.  Repeat 
the  rinse  v^th  distilled  water,  place  on  a  clean  Kimwipe  and  let 
air-dry. 

When  replacing  a  filter  in  the  field  rinse  and  scrub  each  filter 
pack  part  only  with  methanol.  The  filter  pack  may  be  re- 
loaded while  still  wet  when  changing  a  filter  in  the  field. 


2.3.1.3  Loading  Filter  Packs 


Separate  a  clean  filter  pack.     Hold  the  inlet  part  of  the  filter 

pack  with  the  machine-out  cone  facing  up. 

Grasp  a  fresh  filter  with  Teflon-coated  tweezers.    Place  the  filter 

on  the  inlet  side  of  the  filter  pack  adjacent  to  the  machined-out 

cone. 

Re-attach   the   downstream   half   of   the    filter   pack.      Do   not 

disturb   the   filter   placement.      Tighten   the   grey   locking   ring 
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around  the  filter  pack  securely. 

If  the  filter  pack  is  not  to  be  used  immediately  wrap  the  filter 

pack  in  clean  aluminum  foil  and  store  for  later  use. 

2.3.2  Instrument  Operation 

This  section  describes  how  to  briefly  check  instrument  operation  prior  to  removing 
an  exposed  sample  and /or  installing  a  new  sample.  To  check  instrument 
operation  after  arriving  at  the  site: 

Touch  the  sensor  grid  with  a  moistened  finger  to  activate  the  hood 
and  expose  the  collection  fimnel.  The  hood  movement  should  be 
relatively  smooth  with  only  a  small  amount  of  play  after  the  hood 
begins  to  drop  into  the  open  position.  If  the  hood  does  not  open, 
identify  and  rectify  the  problem  before  proceeding  with  the  sample 
collection  procedure  (See  section  5.2.2  on  troubleshooting  mechanical 
problems).  If  it  is  raining  or  snov^ng,  the  hood  should  be  in  the 
open  position,  or  may  oscillate  back  and  forth. 

While  the  hood  is  open,  check  for  precipitation  pooling  in  the 
collection  funnel.  If  precipitation  has  pooled  in  the  collection  funnel  it 
may  be  necessary  to  adjust  the  sampling  train  to  increase  flow  and 
drain  the  pooled  precipitation  more  rapidly  (See  section  5.2.3  on 
troubleshooting  sampling  train  problems). 

Wait  until  all  of  the  precipitation  drains  from  the  collection  funnel 
before  proceeding  to  collect  the  sample  cartridge  and  filter  pack.  If 
precipitation  has  not  pooled  in  the  collection  funnel  simply  wait  until 
the  hood  returns  to  the  dosed  position  then  turn  the  instrument  off 
before  collecting  the  exposed  samples. 

Record  the  response  time  in  the  field  note  book  needed  for  the  hood 
to  return  to  a  resting  position.  The  hood  should  return  to  the  closed 
position  about  1  min.  30  sec.  after  touching  with  a  moist  finger,  or  at 
the  end  of  a  precipitation  event.  If  it  is  raining  or  snowing  the  hood 
may  already  be  open  and  the  response  time  cannot  be  checked.  If  so, 
simply  proceed  with  the  sample  collection  procedure 
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2.3.3  Sample  Collection 

This  section  describes  the  protocol  for  removing  cartridges  and  filters  that  have 
been  exposed,  for  measuring  effluent  volume  and  for  collecting  a  final  rinse  of  the 
collection  surface. 


2.3.3.1  Active  Cartridge 

To  remove  the  active  or  exposed  cartridge: 

Shut  off  flow  from  the  cartridge  to  the  effluent  jug  by  closing  the  drip 
control  knob  at  the  bottom  of  the  active  cartridge.  Do  not  over- 
tighten.   Do  not  permit  any  water  to  drain  from  the  cartridge  itself. 

Unscrew  the  spaghetti  tubing  from  the  base  of  the  resin  cartridge. 
Take  care  that  die  other  end  of  the  tiabing  remains  in  the  mouth  of 
the  effluent  bottie.  Drain  all  excess  effluent  from  the  tubing  into  the 
effluent  bottie.  Roll  the  used  tubing  up  and  place  the  tubing  to  one 
side  in  a  plastic  bag.  Return  the  used  tiabing  to  Toronto  with  the 
active  samples. 

Lower  the  height  of  the  metal  jack  which  supports  the  effluent  jug 
and  remove  the  jug  from  inside  the  sampler  without  spilling. 

Unscrew  the  resin  cartridge  from  tiie  top  carti-idge  adaptor  fitting  and 
replace  the  top  cartridge  adaptor  fitting  on  the  cartridge  with  a  clean 
Teflon  plug  and  'C  ring.  The  Teflon  plug  and  'O  ring  originally 
taken  from  the  cartridge  may  be  re-used  if  tiiey  were  wrapped  in  foil 
and  stored  in  a  clean,  dry  place  inside  the  housing  during  the 
sampling  period. 

Attach  a  blank  sample  label  directiy  to  the  cartridge.  Write  clearly  on 
the  label  with  a  pendl  or  china  marker.  Do  not  use  a  pen  as  the  ink 
may  run  if  wet.  Label  the  sample  'active  cartridge'  and  list  the  date 
of  collection  and  site  name. 

Wrap  the  resin  cartridge  in  protective  plastic  padding  (bubble  wrap) 
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and  store  it  in  the  aluminum  tube  provided  for  cartridge  storage  and 
trai\sport. 

Remove  the  top  cartridge  adaptor  fitting  from  the  outlet  of  the  filter 
pack  and  place  it  on  clean  aluminum  foil  on  a  flat  surface.  Keep  it 
for  later  use.    Do  not  lose  the  'CX  ring  attached  to  the  fitting. 

2.3.3.2  Active  Filter  Pack 

To  collect  the  active  filter  pack: 

Unsaew  the  active  filter  pack  ft-om  the  flow-control  spigot  and  wrap 
the  filter  pack  in  ft-esh  aluminum  foil.  Remove  the  active  filter  from 
the  filter  pack  later  (except  when  a  ft-esh  pre-loaded  filter  pack  is  not 
available). 

Attach  a  blank  sample  label  to  the  foil  packet.  Identify  the  sample  on 
tiie  label  i.e.  'Active  FUter  Pack'.  Include  the  date  of  coUection  and 
the  site  name  on  the  label. 


2.3.3.3  Effluent  Volume 

To  measure  effluent  volume: 

Transfer  tiie  effluent  ftrom  the  effluent  jug  into  a  1000  ml  graduated 
cylinder  with  a  hand  pump.  FiU,  empty  and  refill  the  cyUnder  as 
many  times  as  required  until  all  of  the  effluent  has  been  measured. 
Record  tiiis  volume.    Discard  the  effluent. 

If  desired  site  operators  may  measure  and  mark  volume  in  one  litre 
inaements  on  the  side  of  each  effluent  jug.  Indelible  ink  must  be 
used.  If  the  jugs  are  accurately  marked  it  is  only  necessary  to 
transfer  tiie  portion  of  effluent  lying  between  two  one  litre  increments 
to  a  graduated  cylinder  for  measurement. 

Calculate  the  effluent  volume  by  adding  the  volume  of  water  in  tiie 
13 
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jug  as  measured  by  the  nearest  marked  1  litre  increment  to  that 
transferred  to  the  graduated  cylinder. 

2.3.3.4  Final  Rinse 

After  the  exposed  filter  pack  and  cartridge  are  removed  the  funnel  surface  must  be 
rinsed  with  acetone  and  the  rinse  collected.  Acetone  funnel  rinses  are  submitted 
as  container  #2  for  the  cartridge  and  are  given  the  same  sample  submission 
number  as  the  cartridge.  Funnel  rinses  collected  using  other  solvents  are 
submitted  separately  and  are  given  unique  submission  numbers. 

You  will  be  informed  if  a  solvent  other  than  acetone  is  to  be  used  for  the  final 
rinse.  If  another  type  of  solvent  is  used  you  will  ensure  that  the  sample  is 
labelled  accordingly  and  the  solvent  type  noted  on  the  field  sheet. 

To  collect  a  final  rinse  of  the  fimnel  surface: 

Ensure  the  sampler  is  turned  off  and  manually  move  the  hood  to  the 
open  position  to  expose  the  collection  fvmnel. 

Close  the  flow-control  spigot. 

Wipe  a  glass  funnel  with  Kimwipes  soaked  in  acetone.  Rinse  the 
interior  and  exterior  glass  funnel  surfaces  with  acetone.  Rinse  a 
graduated  cylinder  with  a  small  amount  (50  ml)  of  acetone.  Swirl  the 
acetone  around  the  graduated  cylinder  to  rinse  the  interior  walls. 
Discard  waste  rinse  in  waste  bottle. 

Stand  the  funnel  in  the  mouth  of  a  clean  PCB  bottle.  Place  the  PCB 
bottle  and  funnel  directly  under  the  flow-control  spigot  outlet.  Use 
the  jack  to  raise  the  PCB  bottle  and  funnel  up  to  eliminate  splashing. 

Measure  exactly  250  ml  of  acetone  in  the  clean,  rinsed  graduated 
cylinder.  Carefully,  pour  the  acetone  into  the  collection  funnel.  Make 
sure  that  the  sides  of  the  collection  funnel  are  thoroughly  rinsed. 

Slowly,  open  the  flow-control  spigot  making  sure  that  all  of  the 
solvent  drains   into   the   funnel   and   is   collected  in   the   PCB   bottle. 
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Label  the  bottle  '(Acetone)  Final  Rinse'  and  show  the  site  name  and 
date  of  collection  clearly.  Store  with  the  cartridge  and  filter  pack  for 
laboratory  submission. 

2.3.4  Sample  Installation 

This  section  describes  the  procedures  to  clean  the  sampler  prior  to  installing  a  new 
'unexposed'  cartridge  and  filter  and  the  protocols  for  installing  the  unexposed 
cartridge  and  filter.  Note  that  the  filter  pack  and  cartridge  are  installed  in  reverse 
order  from  their  collection. 


2.3.4.1  Instrument  Cleaning 

The  instiniment  must  be  cleaned  before  a  fresh  cartridge  and  filter  are  installed. 
After  the  cartridge  and  filter  pack  have  been  removed  and  a  final  rinse  collected, 
and  while  the  hood  is  in  the  open  position: 

Wipe  the  underside  of  the  hood  with  acetone-soaked  kimwipes. 

Place  a  small  pail  or  waste  bottle  under  the  flow-control  spigot 
beneath  the  collection  funnel  inside  the  housing  unit.  Use  a  soft 
bristie  brush  and  acetone  to  scour  the  inside  of  the  funnel  drain  hole, 
the  Teflon  funnel  adaptor  and  the  entire  funnel  surface. 

Wipe  the  entire  collection  surface  and  the  inside  of  the  funnel  outlet 
with  acetone-soaked  kimwipes  to  remove  any  residue.  Continue  until 
surface  dirt  is  no  longer  being  removed  from  the  collection  surface 
(i.e.  dirt  is  not  being  transferred  to  clean  kimwipes  by  scrubbing). 

Rinse  all  exposed  surfaces  first  with  acetone  and  then  twice  with 
distilled /deionized  water  into  the  waste  pail  or  bottie. 

Place  all  used  Kimwipes  in  a  sealable  plastic  bag  for  later  disposal. 

Manually,  close  the  hood. 
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2.3.4.2  Fresh  Filter  Pack 

To  install  a  new  filter  pack: 

Unwrap  a  fresh,  loaded  filter  pack. 

If  a  clean  freshly  loaded  filter  pack  is  not  available  the  'active  filter 
pack'  must  be  unloaded,  cleaned,  re-loaded  with  a  fresh  filter  while  at 
the  site  and  re-used  in  the  field  sampler.  Follow  the  procedure  for 
unloading,  cleaning  and  loading  filter  packs  described  in  sections 
2.3.1.1,  2.3.1.2  and  2.3.1.3. 

Saturate    the    filter    in    the    filter    pack    by    spraying    distilled  water 

through  the  inlet  of  the  filter  pack.     Do  not  poke  the  nozzle  of  the 

Teflon  spray  bottle  in  the  inlet.  This  mav  damage  the  surface  of  the 
filter. 

Wrap  Teflon  tape  around  the  inlet  of  the  filter  pack  and  thread  the 
filter  pack  into  the  outlet  of  the  cleaned  flow-control  spigot  with  the 
side  marked  'IN'  facing  up.  The  filter  pack  is  now  in  position  to 
permit  the  passage  of  precipitation. 

2.3.4.3  Fresh  Resin  Cartridge 

To  install  a  new  cartridge: 

Wrap  Teflon  tape  around  the  outlet  of  the  filter  pack. 

Prepare  a  clean  cartridge  adaptor  to  replace  the  end  plug  in  a  fresh 
cartridge.  The  cartridge  adaptor  taken  earlier  from  the  active 
cartridge  may  be  re-used  if  rinsed  with  acetone  first.  Ensure  that  the 
cartridge  adaptor  is  equipped  with  an  'O'  ring. 

Remove  the  top  end  plug  from  an  unused,  prepared  collection 
cartridge  and  thread  the  cartridge  adaptor  into  the  open  end  of  the 
collection  column. 
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Wrap  the  end  plug  in  aluminum  foil  if  a  handling  blank  is  not 
required  and  store  it  in  the  instrument  housing. 

Thread  the  cartridge  adaptor  with  cartridge  attached  onto  the  bottom 
of  the  filter  pack. 

Screw  fresh  Teflon  tubing  with  ferrule  and  drip-control  valve  adaptor 
into  the  bottom  of  the  collection  cartridge  drip-control  valve.  Run  the 
tubing  outside  the  sampler. 

2.3.4.4  Activating  the  Fresh  Resin  Cartridge 

The  XAD-2  resin  is  loaded  at  the  laboratory  into  the  cartridge  as  a  methanol 
slurry.  The  methanol  in  the  cartridge  must  be  displaced  by  distilled /deionized 
water  before  being  left  to  collect  a  sample.  It  is  also  necessary  to  check  that  flow 
through  the  sampling  train  is  smooth  and  unimpeded  before  leaving  the  site. 
Troubleshooting  sampling  train  problems  are  described  in  section  5.2.3. 

To  activate  the  fresh  resin  cartridge: 

Manually  move  the  hood  to  the  open  position.  Turn  the  sampler  off 
once  the  collection  surface  is  exposed.    Close  the  flow-control  spigot. 

Measure  approximately  250  ml  of  distilled /deionized  water  and  pour 
into  the  funnel.  Let  the  water  partially  drain  from  the  funnel.  This 
flushes  the  methanol  out  of  the  collection  cartridge.  When  the  water 
surface  reaches  the  opening  to  the  funnel  neck  loop  the  tubing  above 
the  filter  pack  and  secure  it  with  a  cable  tie  to  the  funnel  adaptor. 

Place  a  dean  effluent  jug  on  the  metal  stand  inside  the  sampler 
housing.  Raise  the  jug  height  until  the  mouth  of  the  jug  is  higher 
than  the  free  end  of  the  tubing.  Secure  the  free  end  of  the  tubing 
leading  from  the  cartridge  in  the  effluent  jug  mouth. 

Once  the  dripping  has  ceased,  inspect  the  inside  of  the  funnel  opening 
to  ensure  that  a  small  reservoir  of  standing  water  completely  covers 
the  filter.     The  surface  of  this  reservoir  should  be  within  2"  of  the 
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funnel  opening  in  the  base  of  the  funnel. 

Add  small  amounts  of  water  and  adjust  the  tubing  until  the  reservoir 
level  is  satisfactory.  Dislodge  any  bubbles  that  have  formed  above 
the  filter  pack  using  a  clean  cable  tie  with  the  sharp  point  removed. 
Gently  lower  the  cable  tie  into  the  sampling  train  until  the  blunted 
end  lightly  rests  on  the  filter.  Carefully,  agitate  the  water  with  the 
cable  tie  to  release  any  precipitation  bubbles.  Precipitation  bubbles  in 
the  collection  cartiidge  should  be  dislodged  by  lightiy  tapping  the 
side  of  the  collection  cartridge. 

Seal  the  mouth  of  the  effluent  jug  with  fresh  aluminum  foil  and  turn 
the  sampler  back  on  and  briefly  check  to  ensure  hood  movement  and 
instrument  operation. 

2.3.5  Handling  Blank 

The  procedure  for  collecting  a  handling  blank  is  exactly  the  same  as  that  described 
in  sections  2.3.4.2,  2.3.4.3,  and  2.3.4.4  except  that  the  handling  blank  is  not  left  in 
place  to  collect  a  precipitation  sample  but  is  removed  immediately  after  activation 
and  stored  inside  the  sampler. 

Once  the  last  of  the  distilled/ deionized  water  has  drained  out  of  the 
collection  funnel  to  the  top  of  the  handling  blank  cartridge,  dose  the 
drip-control  valve  at  the  bottom  of  the  cartridge.  Do  not  permit  any 
water  to  drain  from  the  cartridge  itself. 

Unscrew  the  handling  blank  cartridge  from  the  top  cartridge  adaptor 
fitting.  Thread  the  clean  Teflon  plug  removed  earlier  from  the 
cartridge  back  onto  tiie  cartridge  in  place  of  the  adaptor.  Place  the 
cartridge  in  the  aluminum  tube  provided,  and  label  the  tube 
'handling  blank'.  Label  the  tube  with  the  site  name  and  date  of 
collection  also.  Store  the  'handling  blank'  in  the  tube  inside  the  MIC 
housing  until  the  next  changeover  date. 

Unscrew  the  filter  pack  from  the  funnel  adaptor  and  wrap  it  in 
aluminum  foil  for  future  disassembly.  Label  the  filter  pack  'handling 
blank'  and  denote  the  site  name  and  the  date  of  collection. 
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2.1:  Photograph  of  an  MIC  Type  B  Precipitation  Collector 
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2.2:  Photograph  of  tlie  hUerior  of  an  MIC  Type  B  Precipitation  Collector  and 
Sampling  Train 
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2.3:  Diagram  of  an  MIC  Type  B  Precipitation  Collector  and  Cartridge  Sampling 

Train 
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PCDD/PCDF  IN  PRECIPITATION 


Chapter  3  focuses  on  the  specific  protocols  used  for  PCDD/PCDF  sampling  and 
should  be  read  in  light  of  the  more  extensive  discussion  in  chapter  2.  It  is 
important  to  note  that  the  protocols  for  sampling  of  PCDD/PCDF  in  precipitation 
parallel  those  used  for  the  collection  of  chlorinated  organics  (Chapter  2).  In  the 
absence  of  specific  instructions  to  the  contrary  assume  that  methodologies  are  the 
same  as  described  in  chapter  2.  The  order  of  discussion  is  the  same  as  in  chapter 
three;  sample  collection  is  first  followed  by  sample  installation. 

3.1     Instrument  Description 

Precipitation  inputs  of  PCDD/PCDF  are  assessed  over  28  days  with  automated 
M.I.C.  Type  B  wet  only  collectors  produced  by  MIC  Co.  in  Thomhill,  Ont.  (Figure 
2.1).  The  principal  features  of  this  instrument  are  the  same  as  the  MIC  Type  B 
samplers  used  to  sample  for  chlorinated  pesticides  and  PCB  (Chapter  2)  i.e. 

sensor  grids  extend  out  from  the  body  of  the  collector  to  detect 
precipitation. 

The  hood  is  automated  to  open  only  during  precipitation  events.  The 
moisture  closes  an  electronic  circuit  on  the  sensor  surface  which 
activates  the  hood  mechaiusm. 


3.2     Sampling  Train  Description 

Two  alternative  sampling  protocols  for  PCDD/PCDF  are  being  evaluated.  In  the 
first  protocol,  unfiltered  precipitation  is  collected  in  a  large  glass  jug  and  submitted 
for  analysis  (Figure  3.1).  The  second  protocol  uses  an  XAD-2  resin  cartridge 
similar  to  the  one  described  for  chlorinated  pesticides  and  PCB  in  chapter  2. 

Prior  to  sampling  in  the  field  the  glass  jugs  are  prepared  in  the  laboratory  by 
spiking  a  solution  of  distilled /deionized  water  with  known  concentrations  of  "C12 
PCDD.  The  XAD-2 /methanol  slurry  in  the  resin  cartridges  is  similarly  spiked. 
The  recovery  of  the  spiked  '^C^-labelled  PCDD  in  the  cartridges  and  jugs  is  used 
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to  calibrate  the  overall  sample  recovery. 

The  sampling  train  used  for  jug  sampling  is  quite  different  from  that  used  for 
cartridge  sampling.  Unlike  the  chlorinated  organic  or  PCDD/PCDF  cartridge 
sampling  trains,  the  jug  collection  method  does  not  employ  an  upstream  particulate 
filter.  Precipitation  flows  directly,  without  being  filtered,  from  the  funnel  into  the 
glass  sample  container.  The  collected  precipitation  is  stored  in  the  jug  for  up  to  28 
days. 

The  collection  jug  rests  on  a  metal  jack.  The  jack  is  used  to  raise  and  lower  the 
jug  for  changeover  and  to  ensure  that  the  mouth  of  the  spiked  sample  jug  fits  over 
the  neck  of  the  funnel  when  sampling.  The  connection  between  the  jug  and  the 
funnel  is  tightly  sealed  vath  aluminum  foil  to  minimize  external  contamination.  A 
Teflon  collection  fuimel  adaptor  is  used  to  ensure  the  passage  of  precipitation  into 
the  jug. 

3.3     Changeover 

The  procedures  for  collecting  PCDD/PCDF  cartridges  are  the  same  as  those 
described  to  collect  organics  cartridges  (Chapter  2).  These  procedures  are  not 
reiterated  here.  The  only  exceptions  are  that  acetone  is  replaced  with  methylene 
chloride  as  the  solvent  of  choice,  the  final  rinse  volume  is  500  ml  rather  than  250 
ml  as  used  in  the  organics  changeover  and  effluent  volume  is  not  determined  in 
the  field. 

The  procedure  used  when  using  the  jug  collection  method  to  sample  for 
PCDD/PCDF  is  described  below: 


3.3.1  Preparing  for  Changeover 

The  preparations  required  for  PCDD/PCDF  changeover  are  essentially  the  same  as 
those  required  for  chlorinated  compounds  in  general.  There  are  some  changes  to 
the  list  of  required  materials  and  procedures  when  sampling  for  PCDD/PCDF  in 
precipitation.    The  differences  are  summarized  below. 

Acetone  is  not  required  in  the  PCDD/PCDF  changeover  procedure. 
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The  solvent  that  replaces  acetone  is  n:\ethylene  chloride.  Note  that 
methylene  chloride  has  different  safety  and  handling  requirements 
than  acetone. 

A  replacement  filter  pack  and  spare  effluent  jug  are  only  required 
when  the  cartridge  protocol  is  being  used  for  PCDD/PCDF  in 
precipitation  monitoring.  Collected  precipitation  is  not  filtered  when 
the  aqueous  jug  collection  method  is  used. 

^  -  The  procedure  to  load,  clean  and  unload  filter  packs  is  the  same  as 

described  in  chapter  2  when  the  cartridge  procedure  is  used. 

Handling  blanks  are  not  rotated  among  sites  but  are  collected  at  every 
site  each  changeover. 

3.3.2  Sample  Collection 

This   section   describes    ihe   procedures   to   collect   the   exposed   'field   blank'   and 
'active'  jug  samples,  and  to  collect  a  final  rinse  sample  of  the  collection  surface. 

3.3.2.1  Field  Blank  Jug 

To  collect  the  'field  blank  jug': 

Open  the  sampler  hood  and  check  instrument  operation  as  in  Chapter 
2.  No  precipitation  should  have  collected  in  the  funnel  because  the 
large  drain  at  tiie  base  of  the  funnel  is  not  impeded  with  a  filter. 

Remove  \he  jug  containing  the  '^^-labelled  PCDD  field  blank.  Pack 
the  field  blank  PCDD/PCDF-in-predpitation  sample  the  same  way  as 
the  active  sample  in  a  plastic  carrying  case. 


24 


Technical  and  Operating  Manual 

Section:  3.0 

Revision  No:    0 

Date:  March  23,  1990 

Page:  4  of  6 


3.3.2.2  Active  Jug 

To  collect  the  exposed  sample  jug: 

Carefully,  remove  the  aluminvim  foil  used  to  seal  the  mouth  of  the 
'active'  collection  jug  and  the  funnel  drain  inside  the  MIC  sampler. 

Lower  the  metal  jack  on  which  the  jug  sits.  Remove  the  'active' 
effluent  jug  from  the  instrument  housing  taking  care  not  to  spill  or 
come  into  personal  contact  with  the  liquid.  Although  the  concentration 
is  low,  the  effluent  is  spiked  with  PCDD.  Seal  the  mouth  of  the 
active  PCDD/PCDF-in-precipitation  bottle  tightly  with  aluminum  foil. 
Seat  each  bottle  securely  in  its  plastic  carrying  case. 

3.3.2.3  Final  Rinse 

As  in  chapter  2,  a  final  rinse  of  the  funnel  surface  is  performed: 

Repeat  the  steps  for  the  collection  of  an  'organics  final  rinse'  as 
described  above,  but  substitute  500  ml  of  methylene  chloride  for 
acetone. 


3.3.3  Sample  Installation 

This  section  describes  how  to  install  a  fresh  jug  and  prepare  the  instrument  to 
collect  a  new  sample. 

3.3.3.1  Instrument  Cleaning 

Clean  the  funnel,  funnel  opening  and  hood  gasket  with  methylene 
chloride.    The  procedure  is  described  in  Chapter  2. 
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3.3.3.2  Fresh  Active  Jug 

The  fresh  unexposed  jug  is  installed  next: 

Place  the  new  'spiked  active'  jug  on  the  jack  directly  underneath  the 
funnel  opening  and  carefully  remove  the  aluminum  foil  sealing  the 
jugs  mouth.  Store  the  aluminum  foil  in  a  plastic  bag  to  be  discarded 
as  a  hazardous  waste. 

Raise  the  jack  until  the  mouth  of  the  jug  is  completely  surrounding 
but  not  touching  the  fimnel  opening.  Seal  this  area  with  dean 
aluminum  foil. 


3.3.3.3  Fresh  Field  Blank  Jug 

Place  the  field  blank  jug  inside  the  housing,  adjacent  to  the  active 
sample  until  the  next  changeover  date. 
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3.1:  Photograph  of  a  PCDD/PCDF  in  Precipitation  jug  Sampling  Train. 
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CHLORINATED  COMPOUNDS  IN  AIR 


The  equipment  and  sampling  protocols  pertinent  to  sampling  for  organochlorines 
in  air  are  outlined  in  this  chapter. 

4.1     Instrument  Description 

Andersen  HiVol  air  sampling  shelters,  modified  to  accommodate  glass  fibre  filters 
and  XAD-2  resin  cartridges,  are  used  to  monitor  organochlorine  pesticides  and  PCB 
in  air.  External  dimensions  of  each  shelter  are  15"xl4"x52".  Each  sampling  shelter 
is  fitted  with  a  Lamb  tangential  discharge  by-pass  vacuum  motor  (Ametek  Inc.).  A 
mechanical  timer  and  mass  flow  controller  are  used  to  control  motor  speed  and  set 
the  sampling  time. 

4.1.1  Shelter  Modifications 

Modifications  to  the  stock  sampler  are  required  for  winter  operation  and  to  fit  the 
sampling  train  inside.  Essentially,  each  shelter  is  heated  during  the  winter,  sealed 
from  the  elements  and  extensively  insulated.  The  following  materials  are  required 
to  modify  each  shelter: 

3  0.08"  thick  anodized  aluminum  snow  shields 

1  0.08"  thick  extra  base  plate 

1  1"  or  2"  thick  sheet  of  styrofoam  insulation 

1  tube  of  silicone  seal 

1  tube  of  krazy  glue 

24"  insulated  wire  (16-18  gauge) 

1  ceramic  heater 

To  insulate  and  heat  the  shelter: 

Fit  additional  anodized  aluminum  plates  around  the  base  of  the 
shelter  to  completely  encase  the  motor  and  protect  the  sampling  train 
from  rain  and  snow.  The  snow  shields  may  be  removed  during 
warm  weather  operation  so  that  heat  from  the  motor  can  dissipate. 
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Add  an  additional  base  plate  to  the  sampler  at  ground  level  to 
complete  the  encasement  of  the  motor  compartment. 

Insulate  the  shelter  with  styrofoam  insulation  to  minimize  temperature 
variations  inside  the  shelter.  The  insulation  in  the  lower  compartment 
should  be  removable  for  summer  operation.  The  insulation  in  the 
upper  compartment  should  be  permanent.  Seal  all  holes  and 
openings  in  the  housing  with  clear  silicone. 

Bolt  the  ceramic  heater  in  place  in  the  upper  compartment  so  that  the 
site  operator  can  not  readily  touch  it  and  bum  himself  during 
changeover  or  repair. 

To  create  sufficient  space  inside  the  shelter  for  the  sampling  components: 

Move  the  aluminum  motor  flange  support  plate  upwards.  Cut  a  5" 
hole  in  the  centre  of  the  support  plate  and  drill  3  holes 
corresponding  to  the  positions  of  the  motor  mounting  lugs. 

Cut  two  2  1/2"  holes  in  the  back  of  the  sampler  to  pass  the  exhaust 
hose  through.    The  exhaust  hose  should  be  at  least  50  ft.  long. 

Cut  a  2  1/2"  hole  near  the  right  front  corner  of  the  support  plate  to 
pass  the  wares  used  to  connect  the  flow  controller,  timer  and  motor 
together. 


4.2     Sampling  Train  Description 

Positioning  of  the  sampling  train  inside  the  sampler  is  shown  in  Figure  4.1.  All 
sampling  components  are  constructed  from  aluminum  and  stainless  steel  to 
minimize  sample  contamination.  The  organics-in-air  sampling  components  are 
illustrated  in  detail  in  Figure  4.2  and  are  described  in  sections  4.2.1  to  4.2.6, 
starting  from  the  top  of  the  sampling  train  and  working  downwards.  Silicone 
gaskets  or  'Cf  rings  are  used  to  seal  all  connections  between  sampling  components. 
A  complete  list  of  silicone  spacers  and  'C  rings  is  included  below  and  their 
positions  in  the  sampling  train  illustrated  in  Figure  4.2. 
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calibration  orifice  'Cf  ring  (size  338) 

internal  cartridge  and  spacing  ring  'O'  ring  (size  236) 

outer  cartridge  holder  'O'  ring  (size  236) 

flow  controller  sensor  'C  ring 

motor  flange  'C  ring  (size  238) 

motor  'C  ring  (size  354) 

funnel  horn  gasket  l/8"x3"I.D.x4"O.D. 


4.2.1  Particulate  Filter 

Suspended  particulate  matter  is  collected  on  an  8"  X  10"  Teflon-coated  glass  fibre 
filter  (Pallflex)  which  has  been  subjected  to  the  clean-up  procedure.  The  Alter  is 
tightly  held  in  place  over  the  opening  to  the  sampling  train  by  a  custom-made  cast 
aluminum  filter  holder  attached  to  the  filter  horn  by  butterfly  nuts  at  each  corner 
(Figure  4.3). 

4.2.2  Resin  Cartridge 

Small  particles  and  more  volatile  compounds  in  the  vapour  phase  are  collected  on 
45  g  of  XAD-2  (Amberlite)  adsorbent  resin  in  the  stainless  steel  cartridge 
downstream  of  the  filter.  The  resin  cartridge  rests  on  an  aluminum  ring  inside  the 
outer  cartridge  holder  (Figure  4.2).  The  aluminum  ring  is  equal  in  length  to  the 
resin  cartridge  and  is  used  to  position  the  resin  cartridge  about  1/8"  above  the  rim 
of  the  outer  cartridge  holder. 

The  outer  cartridge  holder  threads  into  a  ring  loosely  fitted  around  the  neck  of  the 
filter  horn.  Tightening  the  ring  around  the  funnel  horn  causes  downward  pressure 
on  the  inner  resin  cartridge.  This  acts  to  seat  the  cartridge  securely  between  the 
upstream  (filter  horn/cartridge  holder)  silicone  spacer  and  a  downstream  silicone 
'(y  ring  and  helps  prevent  air  leaks  or  air  passing  around  the  inner  cartridge. 

The  aluminum  ring  may  be  removed  and  replaced  by  a  second  resin  cartridge  if 
necessary  (i.e.  for  breakthrough  validation  studies  or  to  contain  a  PUF  slice  to 
prevent  organic  re-entrainment  from  the  motor  to  the  sample  cartridge). 
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4.2.3  Extension  Column 

An  8  in.  long  aluminum  extension  tube  threads  into  the  loose  ring  at  the  base  of 
the  cartridge  holder.  The  internal  diameter  of  the  extension  tube  decreases  from  3 
1/4"  to  2"  in  an  inverted  cone  over  a  length  of  2".  The  internal  diameter  remains 
2"  for  the  remainder  of  the  extension  tubes  length  (6").  The  extension  is  used  to 
station  the  flow  controller  probe  away  from  the  cartridge  and  stabilize  the  air-flow 
passing  across  the  sensor.  Experimentation  has  shown  that  a  2"  diameter  is  the 
optimum  size  to  maximize  air  flow  while  minimizing  air  turbulence,  given  the 
physical  parameters  of  this  sampling  system. 

The  mass  flow  controller  sensor  probe  is  inserted  into  the  centre  of  the  extension 
tube  air  passage  about  1"  to  1  1/2"  above  the  base.  The  flow  controller  probe  is 
located  downstream  of  the  resin  cartridge  to  reduce  potential  contamination  from 
the  probe  and  to  accommodate  any  pressure  drop  across  the  cartridge.  A  hose 
clamp  is  used  to  seat  the  probe  securely  in  place.  Air  leaks  around  the  base  of 
the  probe  are  prevented  by  a  small  silicone  'C^  ring. 


4.2.4  Motor 

A  Lamb  HiVol  vacuum  motor  draws  air  through  the  sampling  train.  Minimum 
power  requirements  are  19  amps  starting  and  6-12  amps  continuous  operation  (SO- 
US V  AC).  The  motor  samples  approximately  0.68  m^  per  minute  at  maximum 
line  voltage  (approximately  115  v  AC)  with  one  cartridge  containing  45  g  of  XAD- 
2  resin  downstream  of  a  Teflon  glass-fibre  filter.  This  is  well  above  the  desired 
flow-rate  of  0.42  m^  per  minute.  At  0.42  m^  per  minute  the  voltage  to  the  motor  is 
approximately  80  volts. 

The  motor  was  not  designed  to  fit  inside  the  shelter  and  must  be  installed 
correctly.  The  procedure  to  mount  the  motor  inside  the  sampling  shelter  is 
described  in  section  4.2.4.1. 


4.2.4.1  Motor  Mounting 

Once  the  shelter  has  been  insulated  and  modified  the  motor  may  be  mounted  on 
the  motor  flange  and   installed   inside  the  shelter.      The  following  materials   are 
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required  to  mount  the  motor  in  the  shelter: 

1  'C  ring  for  motor  (size  354) 

3  1  5/8"  long  motor  mounting  spacers 

3  1/4"  stainless  steel  bolts  (with  nuts  and  washers) 

2  x50'  exhaust  hose  and  hose  clamps 

1  double-ported  exhaust  shroud  fitting  for  motor 

1  aluminum  motor  flange 

To  mount  the  motor  on  the  motor  flange: 

Replace  the  factory  supplied  motor  cover  with  a  custom-made, 
stainless  steel,  twin-exhausted  motor  shroud.  Secure  the  replacement 
shroud  in  place  by  tightening  the  hose  clamps.  The  motor  shroud  is 
readily  removed  for  normal  maintenance  of  the  motor  (i.e.  brush 
replacement). 

Place  an  'O  ring  between  the  motor  fan  housing  and  the  motor 
flange  to  prevent  re-drculation  of  the  motor  working  air  and 
ventilating  air.  The  'O'  ring  should  fit  snugly  in  the  circular  groove 
on  the  upper  surface  of  the  motor. 

Slide  1x5/8"  mtetal  spacing  tubes  over  3/8"  stovebolts  between  the 
motor  mounting  arms  and  the  motor  flange  to  ensure  an  even 
distribution  of  pressure  on  the  motor  gasket  when  bolted  together. 

■  Without  disturbing  the  motor  'C  ring  (gasket),  bolt  the  motor  to  the 
bottom  of  the  custom-made  cast  aluminum  motor  flange  with  3/8" 
stovebolts. 

To  install  the  motor  and  motor  flange  inside  the  shelter: 

Bolt  the  motor,  gasket  and  motor  flange  securely  onto  the  underside 
of  the  support  plate. 

Outfit  the  two  motor  exhaust  ports  vdth  a  minimum  of  50'  of  2"  I.D. 
exhaust  hose.  The  exhaust  hose  outiet  is  always  located  away  from 
the  sampler  and  downwind  of  the  prevailing  wind. 
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4.2.5  Flow  Controller 

Moore  and  Gentry  model  430/450  flow  controllers  or  Levitt-Safety  model  WSAG 
313  flow  controllers  with  built-in  mechanical  timer  and  elapsed  time  indicator  are 
used  to  regulate  voltage  to  the  motor.  Both  models  work  by  compensating  for 
clogging  in  the  filter  or  resin  cartridge  by  increasing  the  voltage  supplied  to  the 
motor. 


4.2.5.1  Flow  Controller  Mounting 

The  flow  controller  must  be  mounted  inside  the  sampling  shelter.  Mounting  the 
flow  controller  is  described  in  this  section.  To  install  the  flow  controller  inside  the 
shelter: 

Drill  4  holes  in  the  upper  half  of  the  Hi  Vol  door.  These  holes  must 
match  the  mounting  holes  on  the  flow  controller. 

Using  the  drilled  holes,  mount  the  flow  controller  on  the  inside  of  the 
Hi  Vol  door  with  the  flow  controller  facing  inward.  This  will  expose 
the  flow  controller  controls  when  the  door  is  opened  and  permit  easy 
maintenance.  Check  to  ensure  that  flow  controller  placement  does  not 
interfere  with  opening  or  closing  the  door. 

If  a  Moore  and  Gentry  flow  controller  is  being  used,  the  internal  24  hour  clock  in 
the  Moore  and  Gentry  model  430/450  must  be  disconnected  and  replaced  with  an 
external  7  day  mechanical  timer  before  using. 


4.2.6  Timer 

Sampling  start  and  finish  is  controlled  by  a  multiple-event,  7-day  mechanical  timer. 
The  timer  may  be  external  to  the  mass  flow  controller  (Moore  and  Gentry)  or  may 
be  incorporated  within  the  same  casing  (Levitt-Safety).  The  timer  can  be  set  to 
sample  automatically  at  any  time  within  a  seven  day  period.  An  elapsed  time 
indicator  is  used  to  measure  the  total  time  that  the  sampler  operated. 
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If  a  Moore  and  Gentry  flow  controller  is  being  used  a  separate  timer  must  be 
mounted: 

mount  the  7  day  mechanical  timer  on  the  inside  of  the  door,  directly 
beneath  the  flow  controller  and  mount  the  elapsed  time  indicator  so 
that  it  is  easily  viewed. 

Ensure  that  the  timer  does  not  interfere  with  door  movement. 


4.3     Flow  Measurement 

Air-flow  is  controlled  by  motor  speed  which  is  regulated  with  a  mass  flow 
controller.  Airflow  through  the  resin  is  maintained  at  0.42  m^  per  minute  at  all 
times.  Volumes  collected  are  approximately  2500  m^  over  4  days.  Flow-rate 
readings,  using  a  manometer  and  top-loading  calibrator  (orifice  assembly)  (Figure 
4.4),  are  taken  at  the  start  and  end  of  each  sampling  period.  The  average  flow  is 
used  to  calculate  the  sample  air  volume  and  is  used  to  check  flow  controller 
operation. 

The  orifice  assembly  must  be  calibrated  periodically  against  a  primary  standard  as 
described  in  section  4.3.1.  Under  normal  condition  the  flow  controller  will  never 
need  to  be  calibrated  against  a  primary  standard.  However,  the  flow  controller 
must  be  checked  frequently  and  may  require  periodic  adjustment  as  described  in 
section  4.3.2. 


4.3.1  Calibrating  the  Orifice  Assembly 

This  section  describes  how  to  calibrate  the  orifice  assembly  and  adjust  flow  rates  to 
compensate  for  drift.  The  top-loading  calibrator  (orifice  assembly)  consisting  of  the 
calibration  plate  and  the  inlet  restrictor  with  pressure  tap,  and  manometer  unit 
(Figure  4.4)  are  calibrated  against  a  primary  standard  semi-annually,  and  a 
calibration  curve  plotted  from  the  airflow  versus  differences  in  static  pressure.  The 
calibration  curve  thus  produced  is  unique  to  each  orifice  assembly.  The  calibration 
points  must  lie  within  the  normal  operating  range  of  the  Hi  Vol  pump  (0-0.84  m^ 
per  minute). 
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The  calibration  procedure  is  described  below: 

Attach  the  orifice  calibration  assembly  to  the  intake  end  of  the 
positive  displacement  primary  standard  and  attach  a  HiVol  vacuum 
motor  to  the  exhaust  end  of  the  primary  standard.  Use  a  voltage 
regulator  to  control  power  to  the  motor. 

Connect  one  end  of  a  differential  manometer  to  the  differential 
pressure  tap  of  the  calibration  unit  and  leave  the  other  end  open  to 
the  atmosphere. 

Attach  one  end  of  a  second  manometer  to  the  inlet  pressure  tap  of 
the  primary  standard  and  leave  the  other  end  open  to  the  atmosphere. 
Measure  the  inlet  pressure  of  the  primary  standard  with  this  second 
manometer  during  each  of  the  constant  airflow  measurements  made 
below. 

Placing  the  orifice  before  the  inlet  reduces  the  pressure  at  the  inlet  of  the  primary 

standard  below  1  atm.    It  is  necessary  to  measure  the  inlet  pressure  of  the  primary 

standard    and    make    a    correction    for    the    increase    in    volume    caused  by    this 
decreased  inlet  pressure. 

Operate  the  HiVol  motor  so  that  a  series  of  5-6  different  but  constant 
airflows  (Q)  (0-0.84  m^  per  minute)  are  obtained  for  definite  time 
periods.  Modify  airflow  by  adjusting  the  voltage  going  to  the  motor. 
It  is  not  necessary  to  record  the  voltage. 

Record  the  pressure  readings  of  both  manometers  at  each  airflow. 
Record  the  barometric  pressure  and  temperature  at  each  air-flow. 

Calculate  the  corrected  air  volume  measured  by  the  positive 
displacement  primary  standard  as  follows: 

V  =  (P.-PJ/P.  X  V„ 

V         corrected  volume  of  air  at  the  measured  temperature  and 
pressure,  in  cubic  feet 

Pa        barometric  pressure  in  millimetres  of  mercury 
35 


Technical  and  Operating  Manual 

Section:  4.0 

Revision  No:    0 

Date:  March  23,  1990 

Page:  9  of  21 


P„  difference  in  pressure  between  that  measured  at  the 
orifice  inlet  and  that  measured  at  the  primary  standard 
inlet,  in  millimetres  of  mercury. 


volume  measured  using  the  primary  standard,  in  cubic 
feet. 

e  corrected  airflow  (Qj)  from  the  measured  air  volumes  as 
x)ve.      Plot  each  corrected  value  for  airflow  against  the 
corresponding  square  root  of  the  air  pressure  as  recorded  at  orifice 
assembly  pressure  tap.     This  relationship  should  be  Unear.     Outlyine 

values    rPSnlt   frnm    arrr,r   anH    rr^,,c-f-  Ur.   — ^  —  i. i  ■'       ° 


values  result  from  error  and  must  be  repeated. 

Qi  =  V/T 

Correct   each   flow   rate    (Q^)    to   standard    temperature    (298°K)    and 
pressure  (760  mm  Hg)  as  follows: 

QvTP  =  Q:((Pm/Tm)  X  {T^/F^)^' 

Q^  estimated  flow  rate  at  standard  temperature  and  pressure 

Qi  corrected  air  flow 

Pm  barometric  pressure  at  time  of  calibration 

Tm  absolute  temperature  at  time  of  calibration 

Tntp  standard  temperature 

Pntp  standard  pressure 

Plot  Q^j,  on  the  same  graph  as  Q,.    This  is  the  calibration  curve  and 
is  to  be  kept  on  file  in  a  three  ring  binder. 
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4.3.2  Adjusting  Flow  Rate 

It  is  important  that  adjusting  the  flow  rate  in  the  field  not  be  confused  with 
calibrating  the  top-loading  orifice  assembly.  It  is  not  necessary  to  calibrate  the 
flow  controller  or  motor  independently  against  a  primary  standard.  The  flow-rate 
is  checked  and  recorded  at  the  start  and  the  end  of  every  sampling  period  using 
the  top-loading  orifice  assembly  and  a  battery-operated  digital  manometer. 
Measured  air  flow  should  show  less  than  5%  variation  over  the  sampling  period. 

Airflow  is  adjusted  only  if  manometer  readings  deviate  by  10%  from  the  expected  reading 
as  shown  on  the  calibration  curve  for  that  particular  orifice  assembly.  Never  adjust  airflow 
midway  during  a  sampling  period. 

Setting  or  changing  the  flow-rate  is  done  by  simply  adjusting  the  flow-selector 
potentiometer  inside  the  flow  controller.  This  is  marked  'set  screw'.  Remove  the 
cover  of  the  flow  controller  to  expose  the  flow  control  set  screw.  The  correct 
screw  is  marked  'set  flow'.  Turn  the  set  screw  counter-clockwise  to  decrease  flow 
and  clockwise  to  increase  flow.  All  flow  controller  adjustments  must  be  recorded 
in  the  site  log  book  and  reported  to  the  network  coordinator. 

The  procedure  for  adjusting  the  flow  rate  in  the  field  is  described  below: 

Obtain  the  following  materials  before  checking  flow  rate  and  setting 
the  flow  controller  to  a  specific  setting: 

1  mass  flow  controller 

1  calibration  orifice  assembly  with  pressure  tap 

1  manometer  plus  tubing 

Attach  the  pre-calibrated  orifice  assembly  to  the  top  of  the  filter  horn 
(Figure  4.4).  Ensure  that  the  four  butterfly  nuts  are  tightened  so  that 
pressvire  is  evenly  placed  on  the  filter  holder.  Turn  the  manometer 
on  and  connect  the  manometer  tubing  to  the  nipple. 

Turn  the  flow  controller  on  to  start  the  motor.  Let  the  motor  run  for 
5  minutes  so  that  the  flow  can  stabilize.  Record  the  manometer 
reading  in  inches  of  water. 

If  the  manometer  reading  is  incorrect,  turn  the  flow  control  set  screw 
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very  slowly,  making  only  small  adjustments  until  the  manometer 
gives  a  reading  which  corresponds  to  an  airflow  of  0.42  m^  per 
minute  as  read  from  the  calibration  curve.  Wait  until  the  reading  is 
stable  (at  least  15  min)  before  re-sealing  and  disconnecting  the  flow 
controller.  ° 

4.4     Changeover 

This  section  describes  how  to  coUect  exposed  air  cartridges  and  filters  and  install 

clean  cartridges  and  filters  in  preparation  for  taking  a  sample.    The  entire  sample 

changeover  procedure  should  be  performed  while  wearing  cotton  gloves  or  with 

kstic    l^es      ^^^^  "^  circumstances  should  changeover  he  performed  while  wearing 

Hi  Vol  organics  in  air  samples  may  be  changed  at  any  time  the  sampler  is  not 
operating  i.e.  inactive.  It  is  not  necessary  to  perform  sample  changeover  on  the 
same  day  each  sampUng  period.  It  is  usually  most  convenient  to  perform  sample 
changeover  between  Monday  and  Friday  of  the  week  the  sampler  is  scheduled  to 
be  inactive. 

The  sampler  runs  for  4  days  (Monday  to  Friday)  every  second  week  If  the 
samp  e  cannot  be  removed  on  the  Friday  (sampling  end)  it  is  necessary  to  stop  the 
sampler  from  re-starting  on  the  following  Monday  by  removing  the  'ON'  switch 
during  active  operation  of  sampler.  If  the  'ON'  switch  is  not  removed  the  sampler 
will  re-start  at  8  am  the  following  Monday.  Consequently,  each  site  must  be 
Sf'ON'^wkdT^^^^  ^°  alternately  collect  and  deploy  each  sample  and  to  remove 

When  handling  blanks  are  required  the  extra  cartridge  and  filter  thus  designated 

fnH  l^^f  '^y'^^^.W!?'  "if  ^  Vol  housing  for  the  duration  of  the  sampling  period 
and  returned  with  the  active  samples. 

4.4.1  Preparing  for  Changeover 

To  prepare  for  Hivol  changeover  requires  essentially  the  same  preparations  and 
materials  as  needed  to  prepare  for  organics  in  precipitation  changeover.       Obtain 
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the  following  supplies  to  collect  and  replace  a  cartridge  and  filter  in  the  field: 

Teflon  squeeze  bottle  (methanol) 

Winchester  methanol 

glass  waste  bottle  with  cap 

Kimwipes 

aluminum  foil 

cotton  gloves 

4.4.2  Instrument  Operation 

This  section  describes  how  to  check  sampler  operation  and  set  the  sampler  up  to 
collect  an  air  sample: 

Insert  the  air  flow  sensor  into  the  extension  tube  and  secure  it  with  a 
hose  clamp.  Check  that  it  is  securely  sealed  where  it  passes  into  the 
extension  tube  with  a  small  silicone  'O  ring. 

Plug  the  motor  into  the  flow  controller  outlet. 

Plug  the  flow  controller  into  a  power  source.  If  the  timer  is  not  built 
into  the  flow  controller  the  flow  controller  should  be  plugged  into  the 
mechanical  timer.  If  there  is  a  built  in  timer  (some  models)  the  flow 
controller  is  plugged  directly  into  the  main  power  source. 

To  start  the  sampler,  flip  the  ON/OFF  switch  in  the  mechanical  timer 
to  the  ON  position.  The  motor  should  start  immediately.  After  a 
slight  hesitation  the  motor  speed  will  increase  to  a  maximum  speed 
before  settling  down  at  the  pre-set  rate.  The  motor  speed  may 
oscillate  for  about  one  minute  before  stabilizing  at  the  pre-set  rate. 

To  set  the  mechanical  timer,  flip  the  ON /OFF  switch  in  the  mechanical 
timer  to  the  OFF  position.  Loosen  the  screw  fastening  the  'ON' 
pointer  to  the  circular  dial  showing  the  time  and  date.  Slide  the  'ON' 
pointer  to  8  am  Monday  and  tighten  the  screw.  Similarly,  slide  the 
'OFF'  screw  to  the  dial  position  corresponding  to  8  am  Friday.     The 
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sampler  is  termed  'active'  during  the  week  in  which  sampling  takes 
place. 

4.4.3  Sample  Collection 

This  section  describes  the  procedures  to  collect  exposed  samples  and  measure  the 
final  flow  rate.    All  activities  are  described  in  the  order  that  they  are  performed. 

4.4.3.1  Final  flow  rate 

The  final  flow  rate  must  be  measured  before  removing  the  Alter  or  cartridge.     To 
determine  the  final  flow  rate  for  the  exposed  sample: 

Ensure  that  the  instrument  is  turned  off,  lift  the  hood  of  the  Hi  Vol 
shelter  and  latch  in  the  open  position. 

Loosen  the  4  butterfly  nuts  fastening  the  filter  holder  in  place.  Cover 
the  filter  holder  with  the  calibration  plate  and  thread  the  inlet 
restrictor  onto  the  calibration  plate. 

Turn  the  manometer  on.  Ensure  that  the  manometer  is  set  to  read 
from  0  to  19.99  inches  of  water.  Use  the  'slow'  setting.  Let  the 
manometer  warm  up  for  several  minutes  before  zeroing. 

Push  the  tubing  connected  to  the  negative  port  of  the  manometer  over 
the  side  nipple  on  the  inlet  restrictor.  Check  that  the  tubing  is  secure 
and  that  there  are  no  leaks. 

Flip  the  ON /OFF  svdtch  on  the  mechanical  timer  to  the  ON  position. 
Let  the  motor  run  at  least  5  min.  until  the  manometer  reading 
stabilizes.  Record  the  manometer  reading  in  inches  of  water  in  the 
site  log  book  and  on  the  operator  sheet  (0.42  m^  per  minute 
corresponds  to  about  0.7"  H2O). 
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4.4.3.2  Active  filter 

To  collect  the  active  filter: 

Disconnect  the  manometer  tubing  from  the  inlet  restrictor  nipple  and 
place  the  manometer  to  one  side. 

Loosen  the  sliding  ring  between  the  funnel  horn  and  outer  cartridge 
holder. 

•         -  Lift    the    entire    calibration    unit    plus    the    funnel    horn    out    of    the 

housing. 

During  vvindy  conditions  it  may  be  impossible  to  remove  the  filter  holder  and 
change  the  filter  without  it  tearing  or  blowing  away.  To  prevent  this  carry  the 
calibration  unit  and  funnel  horn  to  a  sheltered  area.    If  necessary  a  car  will  suffice. 

Place  the  entire  unit  on  a  horizontal  surface  with  the  outlet  of  the 
funnel  horn  down. 

Unscrew  the  funnel  horn  from  the  top  of  the  cartridge  holder.  Place 
it  on  a  clean  piece  of  aluminum  foil  with  the  outlet  of  the  funnel 
horn  down. 

Loosen  the  4  wing  nuts  fastening  the  filter  holder  in  place.  Remove 
the  orifice  assembly  and  filter  holder  to  expose  the  filter. 

Place  a  dean  piece  of  aluminum  foil  about  12"  square  on  a  flat 
surface  sheltered  from  the  wind. 

Carefully  grasp  one  comer  of  the  filter  with  Teflon-coated  tweezers 
and  lift.  Place  the  filter  on  the  piece  of  aluminum  foil  with  the  dirty 
side  facing  up.    Extreme  care  is  required  to  prevent  filter  tearing. 

Touching  only  the  foil,  fold  the  filter  in  half.  Fold  the  aluminum 
edges  until  the  folded  filter  is  thoroughly  sealed  inside. 

Label  the  filter  packet  and  place  it  between  2  sheets  of  cardboard. 
Identify   the   sample   on   the   label   i.e.   'Active    Filter'.      Include    the 
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sampling  start  and  end  dates  and  the  site  name  on  the  label.  It  is 
not  necessary  to  write  the  date  of  collection  on  the  sample  although 
this  should  be  recorded  on  the  field  sheet. 

4.4.3.3  Active  resin  cartridge 

To  collect  the  active  cartridge: 

Lift  the  silicone  gasket  from  the  top  of  the  'active'  cartridge  holder 
and  place  it  beside  the  funnel  horn  on  a  clean  piece  of  aluminum  foil. 

Remove  the  female  transporting  cap  from  the  top  of  the  fresh 
cartridge  holder  and  securely  thread  the  cap  onto  the  inlet  end  of  the 
'active'  cartridge  holder  while  still  inside  the  Hivol.  Be  careful  not  to 
turn  the  fresh  cartridge  holder  upside  down  after  removing  the  cap  as 
the  inner  cartridge  may  fall  out. 

Loosen  the  sliding  ring  between  the  bottom  of  the  'active'  outer 
cartridge  holder  and  the  extension  tube.  Remove  the  'active'  cartridge 
holder  from  inside  the  HiVol.  Place  it  upside  down  beside  the  funnel 
horn  on  the  aluminum  foil. 

Remove  the  silicone  'O  ring  from  the  bottom  of  the  'active'  outer 
cartridge  holder.  Place  it  beside  the  silicone  spacing  ring  removed 
earlier  from  the  top  of  the  cartridge  holder. 

Remove  the  male  cap  from  the  bottom  of  the  fresh  cartridge  holder 
and  thread  the  male  transporting  cap  into  the  outlet  end  of  the 
removed  'active'  cartridge  holder. 

Label  the  'active'  cartridge  holder  and  store  it  with  the  active  filter. 
Identify  the  sample  on  the  label  i.e.  'Active  Cartridge'.  Include  the 
sampling  start  and  end  dates  and  the  site  name  on  the  label.  It  is 
not  necessary  to  write  the  date  of  collection  on  the  sample  although 
this  should  be  recorded  on  the  field  sheet. 
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4.4.4  Sample  Installation 

This  section  describes  the  procedure  to  install  a  new  cartridge  and  filter,  measure 
the  initial  flow  rate  and  set  the  timer. 


4.4.4.1  Fresh  resin  cartridge 

To  install  a  fresh  cartridge: 

Remove  the  end-caps  from  a  fresh  cartridge  holder. 

Slide  a  clean  'C  ring  over  the  bottom  rim  of  the  fresh  cartridge 
holder.  The  'C  ring  removed  earlier  from  the  exposed  cartridge  may 
be  re-used  after  rinsing  with  acetone. 

Fit  the  fresh  cartridge  holder  into  the  rim  of  the  extension  tube  inside 
the  sampler.  Ensure  that  the  'C  ring  is  not  displaced  and  that  the 
gap  between  the  cartridge  holder  and  the  extension  tube  is  securely 
sealed.  Tightly  thread  the  outer  cartridge  locking  ring  down  onto  the 
extension  tube  to  securely  join  the  two  pieces. 

Ensure  that  the  surface  of  the  inner  cartridge  is  raised  about  1/8" 
above  the  outer  cartridge  rim.  If  not,  check  that  the  two  inner 
cartridge  'O'  rings  are  not  displaced. 

Place  a  gasket  over  the  top  of  the  cartridge  holder  so  as  to  cover  both 
the  outer  rim  and  the  inner  cartridge.  The  gasket  removed  earlier 
from  the  from  the  top  of  the  outer  cartridge  holder  may  be  re-used 
after  rinsing  with  acetone. 

Thread  the  filter  horn  onto  the  inlet  end  of  the  cartridge  holder  so 
that  pressure  is  placed  on  the  inner  cartridge  as  well  as  the  rim  of  the 
cartridge  holder  and  so  that  all  connections  are  thoroughly  sealed. 
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4.4.4.2  Fresh  filter 

To  install  a  fresh  filter: 

Remove  the  aluminum  foil  from  the  fresh  filter  and  carefully  centre 
the  filter,  rougher  side  up,  on  the  supporting  screen  of  the  funnel 
horn  (take  care  to  only  touch  the  filter  with  the  aluminum  foil). 

Cover  the  filter  loosely  with  the  filter  holder  before  attaching  the 
orifice  assembly  and  taking  the  initial  flow  reading. 

4.4.4.3  Initial  Flow  rate 

Determine  the  flow-rate  using  the  orifice  assembly  and  manometer  as 
described  in  section  4.4.3.1.  It  may  be  necessary  to  re-set  the  mass 
flow  conti-oUer  by  adjusting  the  potentiometer  as  described  in  section 
4.3.2.  0.42  m^  per  minute  +/-  5%  is  the  acceptable  range  of 
operation. 

After  determining  the  initial  flow: 

Remove  the  orifice  assembly.  Tighten  the  butterfly  nuts  located  at 
each  corner  of  the  filter  horn  to  fasten  the  filter  holder  down. 

4.4.4.4  Timer 

To  set  the  timer: 

Set  the  mechanical  timer  to  start  sampling  at  8  am  Monday  and  finish 
sampling  at  8  am  Friday  by  placing  the  on/off  clamps  at  tiie 
appropriate  settings  on  the  timing  dial. 

Ensure  that  the  ON /OFF  switch  is  set  to  the  OFF  position  before 
leaving  the  sampler  and  that  all  connections  are  secure  and  all  power 
cords  are  plugged  into  their  proper  receptacles. 
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4.1:  Diagram  of  a  Hi  Vol  Air  Sampler  and  Sampling  Train. 
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4.2:  Internal  Schematic  of  a  HiVol  Air  Sampling  Train. 
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4.3:  Photograph  of  a  IliVol  Particulate  Filter  and  Funnel  Horn. 
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4.4:  Photograph  of  a  Calibration  Assembly  and  Manometer  hi  Position  to 
Take  a  Flow  Reading. 
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PREVENTIVE       MAINTENANCE       AND 
TROUBLESHOOTING 


This  chapter  describes  site  and  instrument  checks,  maintenance  schedules  and 
troubleshooting  protocols  for  the  organic  deposition  monitoring  program.  These 
schedules  and  protocols  cover  most  instrument  and  sampling  problems.  Specific 
tools  are  required  for  maintenance  and  in  order  to  make  repairs  and  should  be 
carried  at  all  times. 

hammer 

vice  grips 

crescent  wrenches  (various  sizes) 

slot,  PhilHps  and  Robertson  screwdrivers  (various  sizes) 

needle  nose  pliers 

adjustable  pliers 

socket  set 

wire  stripper 

jewellers  screwdrivers 

2'  carpenters  level 

It  is  important  to  note  that  problems  may  arise  that  cannot  be  resolved  on-site. 
The  site  operator  should  be  prepared,  if  necessary,  to  transport  non-working 
samplers  from  the  site  to  a  place  where  repairs  may  be  effected. 

5.1     Site  and  Instrument  Checks 

This  section  describes  the  regular  site  inspection  and  individual  instrument  checks 
that  should  be  performed  on  each  site  visit.  The  entire  procedure  should  require 
less  than  one  hour  to  complete  per  site.  It  may  require  more  time  if  there  are 
extensive  problems  or  collocated  samplers  at  the  site.  Troubleshooting  problems  is 
described  in  section  5.3. 

General  site  and  instrument  inspections  should  be  performed  first  to  uncover 
obvious  problems  i.e. 

Check  that  all  instruments  are  free  of  obstructions  such  as  tall  grass, 
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trees,  shrubs  and  other  monitoring  instruments  (2.5  x  height  rule). 

Check  for  loose  power  cords,  vandalism  etc. 

Clean  the  instrument  housings  by  wiping  the  MIC  B  and  HiVol 
housing  exteriors  and  the  underside  of  each  MIC  B  hood  with  clean 
kimwipes  and  acetone. 

Record  all  instrument  malfunctions  and  sampling  problems  and  the 
date  in  the  site  log  book  and  report  such  to  the  regional  technician  or 
network  coordinator  immediately. 

Specific  checks  on  individual  instruments  should  be  performed  next  as  described  in 
sections  5.1.1  and  5.1.2. 

5.1.1  MIC  B  Checks 

Check  hood  operation. 

Check  for  precipitation  pooling  in  the  funnel. 

Remove  any  debris  from  funnel. 

Check  for  leaks  in  sampling  train  and  cracks  in  welded  joint  in  the 
base  of  the  funnel. 

Check  hood  gasket  fit  on  collection  funnel. 

Check  for  over-full  effluent  bottle. 

5.1.2  HiVol  Checks 

Inspect  and  tighten  each  seal  in  the  sampling  train  to  ensure  that 
there  are  no  leaks. 

If    the    instrument    has    been    in    operation    check    the    elapsed    time 
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indicator  to  ensure  that  elapsed  sampling  time  is  correct  and  there 
have  been  no  interruptions. 

Check  that  there  is  power  to  the  HiVol  motor  and  that  the  HiVol  will 
operate  properly  by  briefly  turning  the  instrument  on  (Use  the 
ON/OFF  switch  in  the  mechanical  timer). 

Check  and  record  the  flow  rate  while  the  instrument  is  turned  on 
with  the  manometer  and  calibration  plate  as  described  above. 

5.2     Scheduled  Servicing 

This  section  describes  all  scheduled  instrument  servicing.  All  scheduled 
maintenance  and  servicing  should  be  performed  after  diecking  instrument 
operation. 

5.2.1  MIC  B  Scheduled  Servicing 

MIC  B  scheduled  maintenance  is  as  follows  and  should  be  performed  semi- 
annually. 

Replace  hood  gasket  (may  need  replacing  every  3  months). 

Inspect  and  replace  limit  switches. 

Lubricate  hood  drive  motor. 

Check  the  clutch  adjustment  (15  to  20  lbs)  using  a  spring  gauge. 

Check  the  small  and  large  sprockets  for  correct  alignment.  Ensure 
that  the  set  screw  on  the  small  sprocket  is  tight.  Loose  set  screws 
may  cause  the  hood  to  drop. 

Check  the  transformer  output  (12.5  to  15.0  Volts  AC). 
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5.2.2  HiVol  Scheduled  Servicing 

The  only  regiilar,  scheduled  HiVol  maintenance  is  as  follows: 

Remove  the  motor  shroud  and  change  the  brushes  every  three 
months.  Run  the  motor  at  1/2  speed  for  30  minutes  to  seat  the  new 
brushes. 

Replace  armatures  annually 

Perform  a  multipoint  calibration  of  the  top  loading  calibrator  and  flow 
controller  semi-annually.    This  is  done  at  Chesswood  Drive. 

5.3     MIC  B  Troubleshooting 

Troubleshooting  is  the  process  of  recognizing  instrument  malfunctions  as  they 
occur  and  rectifying  them.  Section  5.1  described  the  process  of  problem 
identification.  This  section  describes  how  to  deal  with  operating  problems  or 
instrument  malfunctions  uncovered. 


5.3.1  Mechanical  Problems 

Instrument  malfunctions  will  usually  affect  hood  movement  and  gasket  fit.  Step- 
by-step  troubleshooting  protocols  to  eliminate  instrument  malfunctions  are 
described  below. 

The  following  supplies  should  be  on  hand  to  effect  any  repairs  as  occur: 

220  K  ohm  resistor 
sensor  grids 
2  amp.  slo-blo  fuses 
limit  switches 
P.C.  boards 
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5.3.1.1  Hood  Movement 

The  sampler  hood  should  open  after  touching  both  sides  of  the  sensor  with  a 
moist  finger  or  during  a  precipitation  event,  and  close  within  1  min  30  sec  (+/-  30 
sec)  of  touching  with  a  wet  finger  or  a  precipitation  event  ends.  If  the  hood  does 
not  operate  within  these  specifications  proceed  with  the  following  series  of  checks 
until  the  problem  is  identified  and  solved: 

Ensure  that  the  instnmient  is  plugged  into  a  ground  receptacle  and 
turned  on. 

Test  the  ground  fault  located  on  the  ground  receptacle.  Reset  the 
ground  fault  if  tripped. 

Check  the  main  electrical  panel  for  tripped  switches,  reset  if  necessary. 

Turn  the  instrument  off  and  remove  the  splash  cover  before  proceeding: 

UnsCTew  the  fuse  from  inside  the  motor  housing.  Check  to  see  if  the 
fuse  has  blown.  A  blown  fuse  will  appear  blackened  and  burnt. 
Replace  the  fuse  if  blown. 

Check  the  sensor  grids  located  on  the  sensor  arm.  The  sensor  grids 
should  be  warm  to  the  touch.  Replace  if  burned  out.  Ensure  that  the 
sensor  grid  wires  and  connections  are  thoroughly  insulated  and 
secure. 

Check  the  limit  switch  inside  the  instrument.  The  limit  switch  should 
make  firm  contact  with  the  limit  screw  when  the  hood  is  completely 
open.    Adjust  or  replace  the  limit  swdtch  if  necessary. 

Check  the  P.C.  board  located  inside  the  instnmient,  replace  if 
necessary. 

If  everything  appears  normal  and  all  components  have  been  checked  or  replaced, 
but  the  moisture  sensors  are  not  registering  a  response  to  rain/snow  events  it  may 
be  necessary  to  adjust  the  instrument  sensitivity  to  moisture  as  follows: 

close  the  contact  surface  on  the  sensor  grid  with  the  220  K  ohm 
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resistor.  The  sampler  should  activate  exposing  the  collection  vessel. 
If  the  hood  still  does  not  activate,  turn  the  sensitivity  trim  pot  on  the 
printed  circuit  board  clockwise.  If  there  is  no  response,  turn  the  trim 
pot  counter-clockwise  until  the  hood  activates.  Leave  the  trim  pot  in 
this  position. 


5.3.1.2  Hood  Gasket 

If  the  hood  gasket  does  not  form  a  tight  seal  over  the  collection  vessel  or  hood 
movement  is  not  smooth: 

check  that  the  hood  gasket  is  centred  properly. 

Turn  off  the  instrument  and  remove  the  splash  cover. 

Check  the  chain  tension  and  adjust  if  necessary.  There  should  be 
about  1/4  to  1/2"  of  play  in  the  chain.  Overtightening  causes  'pings' 
while  undertightening  causes  the  hood  to  drop. 

Ensure  that  the  sprocket  set  screws  are  tight  since  this  may  cause  the 
hood  to  drop. 

Check  the  limit  screw  adjustment  to  ensure  that  firm  contact  is  made 
with  the  limit  switch  when  the  hood  is  fully  open.  Poor  contact  m.ay 
cause  the  hood  to  swing  back  and  forth  and  will  cause  the  arms  of 
the  hood  to  break. 


5.3.2  Sampling  Train  Problems 

Common  sampling  train  problems  include  precipitation  bubbles  in  the  sampling 
train,  clogged  or  dry  filters,  too  tight  resin  cartridge  fittings,  closed  stopcocks  or 
clogged  spaghetti  tubing.  All  of  these  problems  affect  flow  and  usually  reveal 
themselves  in  precipitation  pooling  in  the  funnel  or  partial  draining  of  the 
collection  column. 

If  precipitation  is  pooling  in  the  collection  funnel: 
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Adjust  the  end  of  the  spaghetti  tubing  in  the  mouth  of  the  effluent 
bottle  above  the  filter  pack.  This  keeps  the  filter  moist  and  inhibits 
excess  draining  of  the  cartridge. 

Turn  the  flow  control  knob  of  the  drip  adaptor  at  the  base  of  the 
cartridge  clockwise  to  increase  flow. 

Dislodge  any  precipitation  bubbles  trapped  in  the  neck  of  the  funnel 
above  the  filter  pack  with  a  blunted,  methanol  rinsed  cable  tie.  Take 
extreme  care  not  to  puncture  the  filter  when  poking  the  cable  tie  into 
the  funnel  opening. 

Loosen  the  resin  cartridge  from  the  column  adaptor  slightly  (about 
1/2  turn). 

If  performing  the  above  actions  does  not  increase  the  flow,  the  particulate  filter 
must  be  changed.    This  must  be  done  carefully  so  as  not  to  spill  any  sample. 

Place  a  dean  overflow  bottle    underneath  the  collection  funnel. 

Close  the  flow-control  spigot. 

Unscrew  the  filter  pack  from  the  Teflon  adaptor  and  quickly 
position  the  spare  effluent  jug  to  catch  the  precipitation.  Collect  all 
of  the  pooled  sample. 

Disassemble  the  filter  pack,  remove  the  filter  and  wrap  it  in 
aluminum  foil. 

Put  a  new  filter  in  the  filter  pack,  reassemble  the  filter  pack  and 
reconnect    it  to  the  column  adaptor. 

Pour  the    collected  precipitation  back  into  the    funnel. 

If  the  XAD  2  resin  is  not  submerged  and  is  partially  or  completely  drained  (i.e. 
through  improper  positioning  of  tubing,  blockage  in  the  sampling  train  or  if  a  leak 
has  developed). 
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the  resin  cartridge  must  be  topped  up  with  distilled /deionized  water. 
If  water  has  pooled  in  the  funnel  it  is  simply  necessary  to  identify  the 
cause  of  the  pooling  and  correct  it  as  described  above.  The  pooled 
precipitation  will  flow  into  the  cartridge  submerging  the  resin. 

If  the  funnel  is  empty  and  the  cartridge  is  partially  or  completely  drained: 

add  a  small  amount  of  distilled /deionized  water  to  the  funnel  and  let 
drain  through  sampling  train. 

loosen  the  collection  column  slightly. 

Ensure  that  the  Teflon  tubing  is  properly  looped  above  the  filter,  as 
described  above. 

If  the  water  still  does  not  drain  into  the  column,  gently  loosen  the 
column  further. 

If  the  excess  added  water  does  not  drain  from  the  cartridge  there  is 
probably  a  blockage  in  the  sampling  train.  Repeat  the  procedures 
above  (for  draining  pooled  precipitation)  to  remove  the  blockage 

Continue  adding  water  until  the  column  is  full  and  there  is  enough 
water  in  the  funnel  adaptor  and  reservoir  to  keep  the  particulate  filter 
moist.  Sufficient  water  has  been  added  when  drops  start  to  fall  from 
the  Teflon  tubing  into  the  effluent  bottle. 

5.3.3  Temperature  Control 

The  internal  sampler  temperature  should  be  maintained  between  5  and  10  °C 
during  the  winter  in  order  to  minimize  evaporative  losses  of  the  sample  and 
prevent  freezing  of  the  sample. 

If  there  is  no  heat  inside  the  sampler  housing,  or  the  cartridge  or  jug  is  frozen, 
check  to  make  sure  that  heaters  (if  present)    are  working  as  follows: 

ensure  that  the  heater  extension  cord  is  plugged  into  the  ground 
receptacle. 
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Check  the  ground  fault  and  reset  if  necessary. 

Turn   the   heater   thermostat   control   up.      This   should   produce   an 
immediate  response. 

Damaged  and  broken  resin  cartridges  are  to  be  removed,  reported  to  the  network 
coordinator  and  immediately  returned.    Do  not  discard  damaged  cartridges. 

If  the  internal  temperature  of  the  sampler  is  too  high,  adjust  the  thermostat  down. 

5.3.4  Effluent  Bottle 

If  the  effluent  bottles  are  full  they  must  be  replaced  immediately. 

For  cartridge  sampling 

gently  pull  the  Teflon  tubing  from  the  mouth  of  the  effluent  jug; 

lower  the  jack  and  remove  the  effluent  bottle  from  the  jack  without 
disturbing  the  sampling  train  or  spilling; 

replace  with  a  clean,  empty  effluent  jug  as  described  above; 

seal    and   label   the   effluent  jug   as   such   and   include   the   date   of 
removal  and  the  site  name; 


For  jug  sampling 


carefully  remove  the  aluminum  foil  from  around  the  mouth  of  the 
bottle  and  ih'i  funnel  drain; 

lower  the  jack  and  remove  the  spiked  effluent  bottle  from  the  jack 
without  spilling; 

replace  with  a  clean,  empty  effluent  jug  as  described  above; 

seal  and  label  the  spiked  effluent  jug  as  such  and  include  the  date  of 
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removal  and  the  site  name; 


5.4     HiVol  Troubleshooting 

Problems  with  the  high  volume  air  sampling  equipment  should  occur  infrequently. 
The  most  likely  sources  of  sampling  interference  are  likely  to  include: 

power  failures  and  ground  fault  interruptions, 

sampling  leaks   due   to  poor  seating  of  the   cartridge  and   cartridge 
holder  during  sample  changeover  or  to  motor  vibration  over  time, 

drift  in  the  flow  rate  cause  by  incorrectly  locating  the  flow  controller 
sensor  or  a  mechanical  problem  with  the  flow  controller, 

motor  failure  due  to  excess  wear  on  motor  brushes. 

All  of  these  problems  will  reveal  themselves  by  affecting  the  flow  rate  or  time  of 
sampling 


5.4.1  Air  Flow 

If  the  rate  of  flow  is  not  as  pre-set,  identify  and  eliminate  the  problem  in  the 
following  order  of  priority.  Eliminate  leaks,  adjust  the  flow  controller,  change 
motor  or  replace  the  motor  brushes.  Note  that  high  winds  and  rapid  changes  in 
wind  speed  and  direction  may  interfere  with  the  measurement  of  flow  and  may 
cause  the  motor  speed  to  vary. 

Eliminate  leaks  as  follows: 

remove  the  filter  horn,  and  firmly  tap  the  cartridge  down  into  the 
cartridge  holder.    Replace  the  filter  horn  and  secure. 

Loosen  the  hose  damp  holding  the  sensor  probe  in  place  and  slide 
the  probe  out  of  the  extension  tube,  inspect  the  probe  for  damage  and 
carefully  replace  the  sensor  making  sure  that  the  opening  in  the  side 
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of  the  probe  near  the  tip  is  facing  directly  upwards  (ensure  that  there 
is  a  small  'C  ring  at  the  base  of  the  sensor  probe  used  to  seal  the 
opening  into  which  the  probe  fits). 

Check  that  all  'C  rings  are  seated  securely  and  connections  are  tight. 

If  there  is  no  improvement  in  flow: 

Check  that  all  electrical  connections  are  correct  and  secure. 

Adjust  the  flow  controller  by  turning  the  set  screw.  Do  not  adjust  the 
flow-rate  in  the  middle  of  a  sampling  period.  Simply  note  the  discrepancy 
and  record  the  flow-rate. 

If  the  flow  is  oscillating: 

disconnect  the  motor  from  the  flow  controller  and  reconnect  the  motor 
directly  to  the  main  power  supply  or  to  a  power  transformer 
(VARIAC). 

if  flow  continues  to  oscillate  check  all  seals  and  electrical  connections 
to  ensure  that  they  are  secure. 

change  the  motor  brushes  if  the  flow  continues  to  oscillate. 

If  it  is  not  possible  to  stabilize  flow  the  flow  controller  must  be  replaced  and 
returned  for  repair. 

5.4.2  Timer 

If  sampling  times  are  incorrect: 

check  that  the  'ON /OFF'  switch  was  removed  on  schedule, 
check  the  ground  faults  for  interruption, 
check  timer  to  ensure  operation. 
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6        SAMPLE  HANDLING  AND  SUBMISSION 

After  collecting  the  samples  in  the  field,  the  samples  must  be  packed  in  coolers 
and  prepared  for  transport  to  the  laboratory.  This  section  describes  the  procedures 
to  label,  ship  and  submit  exposed  samples. 

6.1     Labelling  and  Documenting 

Before  shipping  the  samples  to  Toronto  the  samples  are  labelled  and  recorded  in 
the  site  log  book  by  the  site  operator.  An  operator  sheet  is  completed  by  the  site 
operator  for  all  samples  collected.  RFA/Field  sheets  are  filled  out  and  duplicate 
field  sample  numbers  are  affixed  to  the  sample  and  the  RFA/Field  sheets  by  the 
regional  technician.    Each  site  operator  must  ensure  that: 

all  of  the  samples  recorded  on  each  RFA/Field  Information  sheet  have 
a  common  station  ID  and  sample  collection  date, 

field  sample  numbers  and  sample  descriptions  on  the  RFA/Field 
Information  sheets  correspond  to  those  on  the  samples. 

The  procedure  to  label  and  document  samples  is  as  follows: 

Attach  a  sample  label  to  each  sample  (including  the  handling  blank) 
while  on-site. 

Complete  the  following  information  on  each  label  with  a  pencil.  Do 
not  use  a  ball-point  pen  to  write  on  the  label.  Do  not  write  on  the 
label  or  directly  on  any  sample  with  an  indelible  marker  because  this 
may  contaminate  the  sample  through  volatilization  of  organic 
compounds  from  the  ink. 

Station  Name  and  Number,  e.g.  Toronto  Island,  #3201 
Name  of  the  Person  who  Collected  the  Sample, 
Sample  Type,  e.g.  Active  Resin  Cartridge 
Date  of  Sample  Collection. 

Complete  each  sample  collection  entry  on  the  operator  sheet  while  on- 
60 


Technical  and  Operating  Manual 

Section;  6.0 

Revision  No:    0 

Date:  March  23,  1990 

Page:  2  of  5 


site.  Use  one  operator  sheet  for  all  samples  collected  on  the 
changeover.  Keep  all  operator  sheets  permanently  in  a  three  ring 
binder.  Alternatively  a  hard-cover  field  notebook  (site  log  book)  may 
be  used  to  record  all  pertinent  information  while  on-site  for  later 
transcription  to  an  operator  sheet  or  directly  to  an  RFA/ Field  sheet. 

Attach  a  field  sample  number  to  each  sample  and  affix  the  duplicate 
field  sample  numbers  to  the  RFA  side  of  the  RFA /Field  sheet.  The 
label  and  field  number  must  be  attached  directly  to  the  cartridge  not 
to  the  cartridge  travelling  tube. 

Transfer  all  sample  collection  information  from  the  field  note  book  or 
operator  sheet  to  an  RFA/Field  sheet.  The  acetone  final  rinse  will 
have  the  same  field  sample  number  as  the  cartridge.  Copy  each  field 
sample  number  onto  the  field  submission  side  of  the  sheet.  Complete 
one  RFA/Field  sheet  for  all  of  the  samples  collected  under  the  same 
program  code  (see  chapter  on  network  documentation). 

Ensure  that  when  completing  the  RFA /field  submission  sheets, 
matching  numbered  stickers  are  attached  to  both  the  RFA /field 
submission  sheet  and  the  sample. 

6.2     Shipping  Procedures 

The  procedures  for  shipping  fresh  samples  to  a  site  before  changeover  or  for 
retiaming  active  cartridges  or  filters  after  changeover  are  essentially  the  same  for 
air  and  precipitation  sampling.  Samples  are  not  to  be  shipped  on  a  Friday  to 
avoid  samples  sitting  in  a  warehouse  over  the  weekend.  The  objectives  of  this 
section  are  to  ensure  that  standard  shipping  procedures  are  followed  so  that: 

all  filters,  cartridges  and  jugs  arrive  at  their  destination 
uncontaminated  and  intact, 

time  in  transit  is  minimal 

After  Changeover  the  site  operator  will: 

Safely    pack   the    active   precipitation   cartridge,    filter    (not   the   filter 

61 


Technical  and  Operating  Manual 

Section;  6.0 

Revision  No:    0 

Date:  March  23,  1990 

Page:  3  of  5 


pack),  used  spaghetti  tubing  and  final  rinse  bottle  in  coolers  with 
sufficient  packing  material  to  ensure  that  no  samples  are  broken. 
Enclose  the  completed  'RFA/Field  submission  sheets'  in  a  plastic  bag 
and  place  in  the  shipping  container  with  the  samples.  Ship  the  active 
samples  in  the  same  coolers  in  which  the  fresh  samples  arrived.  Do 
not  ship  samples  in  other  container  types. 

Seal  the  active  air  cartridge  holder  securely  with  both  travelUng  caps. 
Pack  each  field  blank  air  cartridge  holder  the  same  way.  Ensure  that 
each  air  filter  is  folded  with  the  surface  in  and  securely  sealed  in 
aluminum  foil  and  that  a  label  is  completed  and  attached  to  each 
filter  sample.  Enclose  the  completed  'RFA/Field  submission  sheets'  in 
a  plastic  bag  and  place  in  the  shipping  container  with  the  samples. 

Ensure  that  all  solvents  being  shipped  are  accompanied  by  all 
necessary  shipping  or  WHMIS  documents.  This  includes  all  acetone 
and  dichloromethane  final  rinse  samples.  Methanol  must  be  similarly 
documented  if  being  shipped. 

Arrange  for  a  courier  to  ship  the  samples  to  the  laboratory  if  it  is 
impossible  to  transport  them  directly.    The  shipping  address  is: 

Ontario  Ministry  of  the  Environment, 
Central  Stores, 
125  Resources  Rd., 
Toronto,  Ont., 
M9W  5L1 


.    attention:  APIOS  shipping  technician 

6.3     Submission 

The  samples  and  RFA/Field  sheets  are  delivered  to  the  laboratory  sample 
reception  area.  There  they  are  processed  every  Monday  and  Thursday  for 
submission  by  the  APIOS  processing  technician  who  will: 

Check   each    sample    against    the    appropriate    RFA/Field   submission 
sheets  by  matching  field  sample  numbers  on  the  sheets  with  those  on 
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the  samples. 

Note  missing  samples  and  trace  them  immediately. 

Correct  field  sample  numbers  on  the  RFA/Field  sheets  that  do  not 

match   the   numbers   on  the   samples.      Make   all   corrections  on  the 

RFA/Field  sheets.  Do  not  attempt  to  change  the  numbers  on  the 
samples. 

Scan  RFA/Field  submission  sheets  for  possible  errors  or  omissions 
and  sort  the  RFA/Field  sheets  in  order  of  date.  Contact  the  regional 
technician  to  verify  that  any  changes  or  corrections  are  valid. 

Errors  and  omissions  to  note  include: 

missing  data  e.g.  sample  volume,  instrument  serial  number 

incorrect  data,  e.g.  wrong  stationid,  replicate  sampler  number, 
or  instrument  type,  incorrect  program  codes,  or  number  of 
containers  sent, 

inconsistent  entries  for  samples  collected  from  the  same 
instrument. 

Group  the  samples  and  RFA/Field  sheets  on  the  basis  of  program 
codes  into  separate  submissions.  Air  samples  are  grouped  into  one 
program  code  and  precipitation  samples  into  another. 

Prepare  a  single  covering  submission  form  for  all  of  the  samples  to  be 
submitted  under  a  program  code  (e.g  020020402:  Organics-in-Air 
samples). 

Place  a  sequentially  numbered  bar  code  submission  number  sticker  on 
the  covering  submission  form.  This  allocates  the  submission  number 
for  that  set  of  samples.  All  of  the  RFA/Field  sheets  and  samples 
grouped  under  a  program  code  are  submitted  under  the  same 
submission  number  and  with  the  same  submission  covering  sheet. 

Copy  the  submission  number  from  the  covering  submission  bar  code 
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Sticker  to  the  front  and  back  of  each  RFA/Field  sheet  in  the 
submission. 

Record  all  of  the  samples  in  each  submission  in  a  submission  record 
book. 

Make  2  photocopies  of  the  covering  submission  form  and  the  "Request 
for  Analysis"  side  of  all  of  the  RFA/Field  sheets  in  the  submission. 

Make  1  photocopy  of  the  Field  information  side  of  each  RFA/Field 
sheet  to  be  submitted. 

Place  the  correct  stationid  sticker  in  the  assigned  box  on  the  top  of 
each  photocopied  RFA  sheet  and  Field  information  sheet  in  the 
submissions. 

Place  corresponding  stationid  stickers  on  the  both  sides  of  the  original 
RFA/Field  sheets.  Single  submissions  may  contain  samples  from 
different  stations  and  care  should  be  taken  to  ensure  correct  labelling 
of  the  RFA/Field  sheets. 

Take  the  samples  plus  documents  to  the  appropriate  laboratory  for 
analysis  where  a  technician  will  record  all  submissions  in  a  log  book 
in  each  lab,  assign  lab  sample  numbers,  and  enter  the  samples  into 
the  laboratory  information  system  (L.I.S.). 

Submit  1  complete  set  of  photocopied  RFA  sheets  with  their  covering 
submission  sheet  to  sample  reception  for  data  entry  into  LIS. 

Submit  1  set  of  Photocopied  RFA  sheet  and  the  set  of  photocopied 
Field  sheets  to  the  organics  lab  with  the  samples. 

Return  the  original  RFA/Field  sheets  to  the  head  office  data  clerk  for 
filing. 
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7        NETWORK  DOCUMENTATION 

Throughout  this  manual  network  documentation  and  record  keeping  procedures 
have  been  reported  where  appropriate.  The  objective  of  this  chapter  is  to  review 
network  documentation  and  the  record  keeping  process  and  simplify  where 
possible. 

7.1     Site  Log  Book 

A  hard-cover  log  book  is  to  be  continuously  maintained  on-site  by  the  operator  to 
provide  a  written  record  of  samples  collected,  measurements,  instrument  checks 
and  problems,  and  any  other  pertinent  observations.  Records  of  all  site  visits 
should  be  recorded  in  the  site  log  book,  not  simply  site  changeovers. 

The  following  information  must  be  recorded  in  the  log  book  on  each  site  visit.  If 
there  is  an  on-site  operator  this  information  should  be  entered  daily. 

Date 

Time  of  visit 

Status  of  instrument  operation  e.g.   summary  of  problems,  required 

maintenance,  blown  fuse  etc. 

Sample  field  data  and  comments  e.g.  sample  removed  and  replaced, 

filter  clogged   and  replaced  or  cartridge  broken,  evidence  of  power 

interruption,  poor  flow  control  etc. 

In  addition  to  the  above  information  the  site  operator  must  record  the  following 
information  in  the  log  book  on  changeover: 

Sample  changeover  (start/finish  times)  if  applicable 

HiVol  manometer  reading  using  the  calibration  orifice  if  recorded. 

Effluent  volume  if  applicable 

Total  lovol  flow  volume  if  applicable 

Lovol  flow  rate  if  applicable 

Nipher  solution  depth 

Nipher  solution  temperature 

Any  changes  to  the  site  or  instrumentation  should  also  be  recorded.    This  includes: 
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Nipher  gauge  charging 

Addition  or  removal  of  instruments. 

Observations  which  might  affect  the  sample  are  very  important  and  should  be 
recorded  at  all  times.  Examples  include  spraying  of  pesticides  or  construction 
activity  in  the  vicinity  of  the  sampler.  Thorough  screening  of  the  data  often 
requires  reference  to  the  field  observations  in  order  to  explain  a  particular  analysis 
result. 


7.2  Operator  Sample  Record  Sheet 

The  operator  sample  record  sheets  contain  all  of  the  relevant  sampling  information 
and  are  to  be  completed  by  the  individual  collecting  the  samples  upon  sample 
collection.  A  copy  of  an  operator  sheet  is  shown  in  Figure  7.1.  The  sheets  are  self 
explanatory.  Recording  all  essential  information  immediately  will  minimize  any 
chance  of  error.  All  operator  sample  records  remain  in  the  possession  of  the  site 
operators  unless  requested  by  the  network  coordinator.  They  are  to  be  kept  on 
file  in  a  three-ring  binder. 

Multiple  samples  may  be  recorded  on  a  single  operator  sample  record  sheet  if 
collected  at  the  same  time  from  the  same  site  and  ancillary  data  are  common  to  all 
samples  entered  on  the  operator  sheet.  'Operator  Sample  Record  Sheets'  also  need 
to  be  filled  out  for  field  blank  and  active  samples  or  samples  collected  from  a 
collocated  sampler. 

7.3  Request  For  Analysis/Field  Information  Sheets 

Each  sample  collected  must  be  allocated  a  field  submission  number  and  recorded 
on  an  'RPA/ Field  Sheef  as  described  in  chapter  6.  Completed  examples  of 
precipitation  and  air  'RFA/Field'  sheets  are  shown  in  Figures  7.2  to  7.5.  This 
section  describes  how  to  complete  the  RFA/Field  sheets.  Extreme  caution  must  be 
taken  when  completing  the  RFA/Field  sheets  to  ensure  that  the  sample  numbers 
correspond  to  the  field  sheet  numbers. 

The  RFA/Field  information  sheet  combines  the  previous  LIS  RFA  form  and  toxic 
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organics  field  sheet  into  one  double-sided  form.  Each  form  may  accept  up  to  8 
samples.  The  format  of  the  front  of  the  form  (RFA  side)  is  common  to  all 
samples.  The  format  of  the  back  of  the  form  is  specific  to  air  samples  (SISTYPE 
=081)  or  precipitation  samples  (SISTYPE  =  061). 

When  completing  RFA /Field  sheets,  multiple  containers  are  allocated  the  same 
sample  number.  The  sample  number  must  be  handwritten  on  one  of  the  samples 
because  there  are  only  two  copies  of  each  field  sample  number  sticker. 

The  RFA/Field  Information  sheets  are  meant  to  be  used  on  a  'one-per-instrumenf 
basis.    Do  not: 

use  more  than  one  RFA/Field  Information  sheet  to  document  multiple 
samples  collected  from  a  single  instrument  during  a  changeover,  or 

list    samples    from    different    instruments    on    the    same    RFA/Field 
Information  sheet. 

Each  site  operator  will  be  supplied  with  RFA/Field  sheets  prior  to  each 
changeover.  The  operators  will  keep  photocopies  of  the  front  and  back  of  the 
forms  on  file  and  send  the  original  form  with  the  sample(s)  to  the  submission 
technician. 

Complete  both  sides  of  the  RFA/Field  sheets  according  to  the  following  criteria: 

Note:  Fields  marked  with  a  single  asterisk  to  be  filled  in  by  field  technician 

(site  operator). 


** 


Fields    marked    with    double    asterisks    to    be    filled    in    by    APIOS 
submitting  technician. 


7.3.1  Side  1:  Request  for  Analysis 

Submission  Number         The  submission  number  is  assigned  using  bar  codes  in 
sequential    order    with    no    duplicates    by    the    APIOS 
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Stationid 


Program  Code 


submitting  technician.  The  submission  number  on  the 
RFA  sheet  is  copied  from  the  covering  submission  form. 
AT  submission  numbers  will  be  supplied  only  by  the 
sample  subnnission  technician  at  LSB.  The  sample 
submission  technician  will  check  and  initial  each 
RFA /Field  Information  sheet  before  submitting  the 
samples  for  analysis. 

The  stationid  is  a  valid  active  APIOS  14  digit  station 
code  used  to  indicate  instrument  type  and  the  replicate 
number  of  the  instrument  at  a  particular  APIOS  station. 
The  code  is  pre-printed  on  the  RFA  sheet. 

e.g.  00000025003012  indicates  the  collocated  hivol  at 
Dorset.  Instrumtcnt  Type  =  '25'  =  Hivol.  Station  = 
'301'  =  Dorset.    Replicate  Number  =  '2'  =  2nd 

The  program  code  is  a  valid  9-digit  LIS/SIS  program 
code    preprinted    on    the    form.  Currently    defined 

program  codes  used  in  the  Toxic  Organics  network  are: 


020020401  Toxic  Organics  in  Precipitation 

020020402  Toxic  Organics  in  Air 

020020501  Toxic  Organics  in  Precipitation /Special  Study 

020020502  Toxic  Organics  in  Air /Special  Study 

Regular  network  samples  are  submitted  under  the  first 
two  program  codes  only.  Studies  requiring  the  use  of 
the  Special  Study  program  codes  must  be  arranged 
through  prior  consultation  with  the  database  coordinator. 


Instrument  Serial  No. 


The  recorded  instrument  serial  mmiber  is  the  MOE 
inventory  number.  If  the  instrument  is  replaced  due  to 
equipment  failure,  the  old  stationid  will  be  kept,  and  the 
new  serial  number  will  be  recorded  on  the  RFA  to 
indicate  that  the  instrument  has  been  replaced.  HiVols 
are  arbitrarily  allotted  numbers  to  be  entered  in  this 
column. 
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Station  Name  The    station    name    is    the    APIOS    station    location    as 

indicated  in  the  14  digit  stationid  and  is  preprinted  to 
correspond  with  the  stationid. 

Instrument  Type  The  instrument  type  e.g.  MIC  Type  B.     This  section  will 

be  pre-printed  to  correspond  with  the  stationid. 


Project/Subproject 
Description 


Remarks 


Technician 


A  description  of  the  project  and  subproject  for  which  the 
data  is  being  collected,  to  be  preprinted  on  the  form. 

Record  lost  samples,  or  samples  not  submitted. 

Initials  of  field  technician. 


Operator 

Field  Sample  Number 


LIS  Sample  Type 


Lab  Sample  No.  1/ 
Lab  Sample  No.  2 


Initials  of  field  operator,  if  applicable 

The  Field  Sample  Number  column  will  contain  the  5  or  6 
digit  sample  number  sticker.  The  sticker  number  must 
match  the  field  sample  number  written  on  the  field  data 
section  on  the  back  of  the  form  and  the  sticker  number 
on  the  corresponding  sample  containers.  The  sample 
containers(s)  are  described  under  the  column  labelled 
"DESCRIPTION"  and  must  match  the  codes  assigned  on 
the  back  of  the  form  with  respect  to  collector  type, 
sample  matrix,  QA/QC  code,  and  filter /precipitation 
type. 


The  LIS  sample  type  must  be  a 
defined  and  assigned  by  the  LIS. 
pre-printed  on  the  form. 


valid   2    letter   code, 
These  codes  will  be 


The  lab  sample  numbers  are  for  laboratory  internal  use 
only  and  must  remain  blank. 
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Containers  Sent/Missing  The  containers  sent  is  the  number  of  containers  expected 
for  a  particular  sample.  This  information  will  be  pre- 
printed on  the  form.  The  containers  missing  area  is  for 
internal  laboratory  use  only,  and  must  remain  blank. 


Sample  R^oval 
Date/Time 


The    sample    removal    date    and    time    are    copied 
removal  date/ time  written  on  the  back  of  the  form. 


from 


Lab  Remark  1/ 
Lab  Remark  2 


The  lab  remark  codes  are  for  laboratory  use  only  and 
must  remain  blank. 


Stationid 
Description 


The  stationid  column  will  contain  the  stationid  code  from 
the  top  of  the  page.    This  code  will  be  preprinted. 

The  description  of  the  sample  will  be  pre-printed  to 
correspond  with  field  data  codes  on  the  back  of  the 
form.  For  special  study  samples,  or  for  changes  in  the 
regular  network  sampling  protocol,  the  network 
coordinator  will  be  required  to  advise  the  database 
coordinator  of  the  required  changes  so  that  the  forms 
may  be  changed  accordingly. 


Test  Group 


The  test  group  column  will  contain  a  valid  test  group 
name  pre-assigned  by  the  lab.  The  test  group  indicates 
the  target  compounds  for  which  an  analysis  is  being 
requested.  Additions  and  deletions  of  test  names  to  or 
from  the  test  group  will  be  indicated  under  the  adjacent 
column  marked  '+/-',  with  additions  and  deletions 
clearly  indicated  by  a  plus  or  minus  sign.  Additions  and 
deletions  are  made  only  by  the  APIOS  submitting 
technician. 
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7.3.2 


Side  2:  Field  Data 


Submission  Number 


The  submission  number  is  carried  over  from  the  front  of 
the  form. 


Program  Code 


The  program  code  is  pre-printed  to  match  the  program 
code  on  the  front  of  the  form. 


Instrument  Type  The  instrument  type  is  described  as  on  the  front  of  the 

form.  This  information  will  be  pre-printed. 

Stationid  The  stationid  is  pre-printed  to  match  the  front  of  the 

RFA. 


SIStype 


Station  Name 


The  SIStype  indicates  whether  the  sample  is  an  air 
sample  (081)  or  a  precipitation  sample  (061).  This 
information  will  always  be  pre-printed  on  the  form. 

The  station  name  will  match  the  station  name  pre-printed 
on  the  front  of  the  form.  This  area  will  also  be  pre- 
printed. 


Field  Sample  Number 


Sample  R^oval 
Date/Time 


The  sample  number  must  match  the  sticker  on  the 
corresponding  container (s).  Care  must  be  taken  to 
ensure  that  the  sticker  numbers  are  transcribed  to  the 
correct  line  describing  that  sample,  as  indicated  by  the 
collector  type,  sample  matrix,  QA/QC  code,  and 
filter /precipitation  type  on  the  back  of  the  Request  for 
Analysis  form,  and  by  the  Description  on  the  front  of  the 
Request  for  Analysis  form. 


The  date  (day /month /year)  and  time  (hr/min)  at  which 
the  sample  exposure  was  terminated.  This  information 
must  then  be  transaibed  in  full  to  the  front  of  the  form. 


Initial  Date/Time 


The  date/  (day /month /year)  and  time  (hr/min)  at  which 
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the  sample  exposure  was  initiated. 

Standard  Period  The  expected  sampling  duration  of  the  sample  according 

to  a  predetermined  schedule  established  by  the  network 
coordinator.    This  code  will  be  pre-printed  on  the  form. 

Collector  Type  The  physical  container  in  which  the  sample  is  collected 

and  submitted  to  the  lab.  For  regular  network  samples, 
this  code  will  be  pre-printed  on  the  form  received  by  the 
field  technician. 

Sample  Matrix  The  material  used  to  collect  the  sample,  for  example,  a 

filter  medium  or  a  rinse  solvent.  This  code  will  be  pre- 
printed on  the  form  received  by  the  field  technician. 

QA/QC  Code  The  QA/QC  code  is  used  to  distinguish  regular  active 

samples  from  various  quality  assurance /quality  control 
samples.    This  code  will  be  pre-printed  on  the  form. 

* 
Field  Comments  In  capital  letters,  indicate   codes   that  describe  the  field 

conditions  under  which  the  sample  was  collected.  It  is 
important  to  note  factors  affecting  the  flow  volume  for 
air  samples,  or  the  collected  sample  volume  or  gauge 
depth  for  precipitation  samples.  It  is  also  important  to 
note  signs  of  apparent  or  evident  contamination.  Note 
that  there  are  two  different  series  of  codes  for  air  and 
precipitation  samples,  respectively. 


Field  Remarks 


Handwritten  sample  remarks  by  the  field  technicians 
must  be  included  on  the  field  information  sheets.  These 
help  the  sample  submission  technicians  to  correct  poorly 
labelled  or  incorrectly  coded  samples. 

Field  remarks  should  note: 

Additional  or  unusual  samples  collected  as  part  of 
a  special  study  must  be  noted  on  all  field 
information  sheets.     All  procedural  changes  must 
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also  be  specified. 

Any  samples  that  are  collected  but  not  submitted 

should    also    be    noted    on    all    field    information 

sheets.     All  such  samples  should  be  allocated  an 

individual  field  sample  number  and  be  recorded 

on  a  separate  field  information  sheet.     The  reason 

for  not  submitting  the  sample  must  be  noted  (e.g. 

cartridge  frozen  and  broken,  not  submitted) 

The     number     and     type     of     sample     containers 

submitted  with  the  sample,  if  applicable. 

All    instrument    malfunctions    or    nearby    activities 

that  might  affect  sample  quality.    If  there  has  been 

an     instrument     failure     that     could     affect     the 

measured   flow   volume,   or   collected   precipitation 

volume,  briefly  note  this  in  the  remarks  section. 

Effluent  volume. 

XAD-2  resin  batch  number  and  date  of  preparation 

(if  available). 

Solvent  name  and  volume  used  for  final  rinse. 

If    there    is    evidence    of    sample    contamination, 

describe  the  nature  of  the  contamination.    Describe 

any   field   conditions   that  may  have   affected   the 

sample. 

7.3.2.1  Fields  for  Air  Samples 

Filter  Type  The  filter  type  code  will  be  pre-printed  on  the  form. 

Corrected  Flow  Volume  The  flow  volume,  calculated  from  the  initial  and  final 
manometer  readings,  and  corrected  by  the  appropriate 
calibration  factor,  in  litres.    This  will  be  a  7-digit  number. 

Initial/Final  ^ 

Manometer  Readings        Enter  the  initial  and  final  manometer  readings 

Elapsed  Time  Indicate    the    elapsed    time,    in    hours    and    fractions    of 
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hours,  from  the  instrument  timer. 


Batch  Numbers 


Indicate,  where  applicable,  batch  numbers  for  the  sample 
matrix. 


Flow  Controller 
Number 


Calibration  Or^ice 
Plate  Number 


Indicate  the  flow  controller  serial  number  for  the  flow 
controller  currently  installed  on  the  instrument. 


Indicate  the  number  of  the  currently  installed  calibration 
orifice  plate. 


7.3.2.2 


Fields  for  Precipitation  Samples 


Precipitation  at  Exposxire/ 


Removal 


Precipitation  Type 
Gauge  Depth 


Indicate  with  a  'V  in  the  appropriate  column  if  it  was 
precipitating  at  the  time  of  sample  exposure  or  removal. 

The  precipitation  type  will  be  pre-printed  on  the  form. 

Enter    the    gauge    depth    in    miUimetres,    corrected    for 
temperature. 


Gauge  Type 


Precipitation^  Start/ 
End  Times 


Enter  the  appropriate  gauge  type  code  from  the  code  list. 
If  there  is  no  installed  gauge  at  the  site,  enter  a  gauge 
type  code  of  '5'. 


Daily  samples  only. 


Total  Sample  Voliune  Enter  the  total  volume,  in  millilitres,  of  precipitation 
collected  between  the  sample  exposure  and  removal 
date/ times.     This  is  equivalent  to  the  'effluenf  volume. 
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The  Total  Sample  Volume  is  exclusive  of  any  additional 
volumes  of  rinses. 

Rinse  Volume  If   the    collected    sample    is    a    rinse    sample,    enter    the 

amount  of  solvent,  in  millilitres,  used  to  rinse  the 
instrument.    This  volume  should  not  exceed  500  ml. 

Cumvilative  Measured  Gauge 

Depthy'Supplemental  Gauge 

Depth  Enter   the   measured   cumulative   gauge   depth,   corrected 

for  temperature.  If  the  regular  gauge  depth  is 
unobtainable,  but  a  collocated  gauge  measurement  is 
available,  enter  the  replacement  depth,  in  millilitres, 
under  the  colurmi  'supplemental'  and  indicate  the  source 
of  the  measurement,  (e.g.  AES  gauge,  belfort  gauge,  etc.), 
under  the  column  labeled  'HOW?'. 

Degrees  Centigrade  Enter  the  temperature  in  degrees  centigrade. 


7.4     Laboratory  Submission  Covering  Form 

When  the  original  RFA/ Field  sheet  is  received  at  LSB,  a  covering  submission  form 
is  prepared  for  the  RFA  sheet.  Submission  number  bar  codes  are  attached  to  the 
front  of  each  covering  submission  form.  The  submission  number  is  transcribed  to 
the  front  and  back  of  each  RFA/Field  sheet  in  the  submission. 

The  processing  technician  at  Resources  road  will  copy  the  submission  number  to 
the  covering  submission  form  and  to  the  front  and  back  of  the  RFA /field  sheet 
and  submit  the  samples  to  the  lab. 

Regional  location(s),  type  of  sample,  orgarucs  deposition  program  code,  date 
submitted  to  lab,  and  a  listing  of  field  sample  numbers  are  all  recorded  under  the 
submission  number  in  the  record  book.  Air  and  precipitation  samples  are  to  be 
given  separate  laboratory  submission  numbers  and  submitted  separately.  The 
corresponding  field  submission  sheets  are  also  assigned  this  laboratory  submission 
number. 
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7.1:  Operator  Sample  Record  Sheet 


OPERATOR  SAMPLE  RECORD  SHEET  -  TOXICS  PROGRAM                                          | 

Stalton                                         Ooeratof 

Tectinicten 

MIC  •8-  Orflanlcs  In  PreclpMatlon 

MC  -B'  Dtoilns  In  Precipitation 

Samole  stan  (dale.tttns) 

Sample  start  (dale.limel 

Sample  end  (date  time) 

Samole  end  (dale.timel 

rainin?  o,  snowing? 

Final  rinse  volume  (mis  1 

Final  rinse  volurrw  (mis.) 

Time  samoier  swilchsd  on 

Time  samoier  switched  on 

Comments  (sample  spilled.  Wet  clogged,  etc ) 

Comments:  (sample  spilled,  jug  overflowed,  etc.) 

inslmmentallon  Problems  (Ijse  blown,  arm  broken. 
GFI  tripped,  elc) 

Instnjmenialion  Problems:  (fuse  blown,  arm  broKen. 
GFI  tripped,  etc.) 

When  did  malfunctions  occur? 
from                            To 
Irom                            To 

Missed  events? 

When  did  malfunctions  occur? 
Irom                             To 

Missed  events? 

Hlvo<  OrganicB  In  All 

Sample  installed  (dale.limel                                                 Sample  removed  (date.limel 

rainina  or  snowina?                                                                 raming  or  snowino? 

Manometer  reatf.no  (TiOl                                                   Marumeler  readino  CHOI 

Air  lerrxieraturerC)                                                                 Air  temoeralure  CO 

Ail  pressure  (torn                                                               Aif  oressure  (lom 

Blank  taken? 

Comments:  (titter  lom.  Insects  on  sample,  etc.) 

Instmrnenlalion  Problems:  (GR  tripped,  timer  maltundlon.  motor  bomed  out.  etc.) 

When  did  maltundtons  occur?  From                                To 

Events  missed? 

Nlpher  Gauge  Measurements:       Depth  (mm.)                        Gauge  Recfwned? 

Temperature  fC)                Rectiarge  Deptti  (n»n.) 

Supplies  Needed:  (Wmwipos.  filters,  etc.) 
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7.2:  Precipitation  Request  for  Analysis  and  Field 
Information  Sheet  (Side  1) 


-SOBHISSION 
ATO 


APIOS  REaOEST  POH  ANALtSIS 
STATION  ID 


mt  orio£^  _|f 


PROCRAMi    02002    C^OI 


STATION  NAMEt tlil 

PROJ/SOBPROJ    DESCRIPTION! 
FEMARKSl 


INSTR  mttJUiCjryPf^ 


Toxic    O^&f^AJ'Oi^    'AJ    PdECiPiTflTic r^ 


xJfUPf^Tu    OPEB I  T.P.  Uf^TQ 


FIELD 

SAMPLE  NDKBER 

SMi 

TYl 

LAB 

SAMPLE    NO.    1 

LAB 

SAMPLE   SO.    2 

CONT 
S/M 

DATE 

DO-KM-r* 

TIKE 
HH-MM 

106476 

Fx 

/ 

li-u^-i^ 

IMVC 

106477 

Cx 

d. 

ii'ix=-ii 

/J  ICO 

106475 

Fv 

1 

i3'oi-C9 

/^•oo 

106479 

Cx 

1 

i  'Oi^'ii 

/=2'CO 

•     • 

' 

' 

•     ' 

' 

•     • 

1 

BEW      REM2 

STAIIOHI 

0 

DESCRIPTIOH 

TEST  GROOP      ♦/-      j 

00000  C 

0S003C// 

^/lu/.    /)cme 

0*PAftcC 

CAx.7<iii^  ficrwe 

Daa  one  BtitioB   ID  per  fora. 
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7.3:  Precipitation  Request  for  Analysis  and  Field 
Information  Sheet  (Side  2) 


[Z 


AFioa 
nail  oao«a_>l£_!_  im*™  tthi^ 
•ivmwi   0*1  «tattoh  ramb 


ica  la  rasciriTATXoa  rizto  data 


-STATIOa    10- 


naO   tANFU  OATB         TTHB 


/g<;^V  7(g 


/^^i^'y 
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/Cif'/^^ 


3-o4-«9 


IHIT 

nAT« 

lAI. 
TIMB 

A1 

!C. 

TltP 

CAOCS 
DBPTB 

OAO 
TTP 

nscii 

rrAjrr 

►  TIltE 

TOTAL 
SMcru 

riPJ 

J^-OS-^f 

/f.^ 

^ 

0,6,^0 

3 

//.3.^.^ 

K 

/fo.OS*?? 

/'CVS 

ol 

o,6,f  0 

^ 

/   2  '■  CO 

/fc-C5.«-^ 

/vus 

0,5,-f 

■t-cS-^'r 

i^->^S 

o,vc 

• 

.      . 

1 

■ 

■ 

0( 


2ZL 

0  35 


crm. CAOCS  t>ct>rB 


Pi-UGG£0     Ft  L-T^j^ 


^l^tVh!         >: i^A^Tii  OCrS' 
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7.4:  Air  Sampler  Request  for  Analysis  and  Field 
Information  Sheet  (Side  1) 


^SOBMISSION    f- 
ATO 


APIOS  BEfiOEST    POR   ANALYSIS 
STATIOn    10 


00000     O^.'iOO  3  0'J 


nOCSMtt    0200?    O'^oJ 


STATION   NAMEl 

PROJ/SOBPROJ   DESCRIPTION  I 
BDIARXSl 


f<  ( uoL-  yrj? 


clCAAJics.  ifj   anS 


TBCHiJ.Pl//ltf TO  OPEBi  T.P  \JftffTCi 


ritto 

SAMPLE   NOMBER 

SW 
TYt 

lAB 

SAMPLE  NO.    1 

LAB 

SAMPLE   NO.    2 

CONT 
8/M 

DATS 
DO-KM-n 

TIM* 
BB-MM 

106480 

MP 

1 

/V  •  07-g=? 

Gfoo 

106481 

HX 

\H  •07'S'? 

0g«0O 

•     • 

•     • 

•     • 

REM      REM2 

STATIOMID 

DESCRIPTION 

TEST   GRODP      «/- 

00000  0=i5^t'3oa 

f/c7/-<,  ftcr[y£. 

<i*  r/iAK, 

# 

(M.7  Acrrv£.  i- 

" 

Dae  ona  Statloa  10  per   form. 
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7.5:  Air  Sampler  Request  for  Analysis  and  Field 
Information  Sheet  (Side  2) 


ATios  oaoAaica  la  Aim  nmLD  oat* 
-       i»T«  TTPBi  :^  ^-~-         waai 


BTATIOn  BAKSl 


eoe«e_ 

CJS6  o 

5c 

nZLD   SMIPU 

™.  a»T.-n«| 

oo-t«»-rTt|  ■■-••(I 

I     1  o^H^o 

^. 

:-7£^ 

*      /CL,'^'?! 

;•/. 

-/•>- 

^S'tC 

• 

. 

• 

I«IT.O»Tl 
DO-M»-n 

-TTm 

TtP 

ocmwcTtD  nom 
VOUMS  (urmui 

ooj;^;^ 

mm 

oou. 
•nrw 

mMiru 

axz 

/c:  •07.«^ 

C^Kc 

; 

:.^.^^.^ .?.-.'; 

c 

fij 

r  / 

-.^7 

p 

iC-C'-'^^ 

Ci'cc 

c.-i.^.^.?.*.':^.^ 

^r 

CCl 

/y 

■     . 

.     . 

.     . 

•     • 

IBITIAI. 

naio. 

EUkTSaO 

MTCa 

om..» 

CALIB. 

nn«    uw^ 

1     .0  7^ 

.0  5^ 

95  V 

33 

0/?J 

? 

coun  /ri^    ^    ^"•?393 

'      ,J  7.0 

.os.s 

<^5  V 

35 

0^?<2 

? 

3 

,  . 

1 

/.-/;-/,5-r     /o    CO    -      ///0  7//f     '  J  ,;:i5 

4      '      ■     ' 

,    , 

1 

9 

« 

7 

. 

• 
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